


ad 
je ey 
he A - ~~ 


AVIATION 


heed C-130A 
x 


A McGRAW-HILL 
PUBLICATION 


December 3, 1956 50 cents 


Report on 


USAF 
New C-130 














an automatic connection 







SMALL SPACE REQUIREMENT 











LOW PRESSURE DROP 
NO AIR INCLUSION 











Wiggins 


connect-Q-matic 


Trademark 





, COUPLING 













SURE 
POSITIVE 







SAFE AND DOUBLE SAFE 







ANY DESIRED SERVICE 


PUSH. .. its connected! 


SINGLE, SIMPLE, MOTION 


Wi 1” ms 
E. B. WIGGINS OIL TOOL COMPANY, INC 
3424 East Olympic Boulevard, Los Angeles 23, California 







If it’s got to connect 
...connect with 


WIGGINS 














Manufacturers of 
WI1G-O-FLEX Coupling 
INST-O-MATIC Coupling 
CONNECT-O-MATIC Coupling 











designed for your specifications 


For the production of your aircraft parts and 
.a quarter of a million 
square feet of know-how...geared to meet your 
requirements for precision manufacturing in 
either the production or prototype phases of 
your programs. 


missile components . . 


Axelson’s newly-enlarged Montebello facility is 
one of the West’s most self-sufficient and ver- 
satile manufacturing and assembly plants. It is 
designed for your specifications...to the stand- 
ards established in programs for all major air- 
craft and missile manufacturers. 


Today, Axelson is tooled, staffed and equipped 
for the big ones, the tough ones . . . with greater 
efficiency and depth in engineering and manu- 
facturing than ever before. 


Design and development engineers, desiring to work 
on advanced aircraft projects, contact Director of 


Engineering. 
Axelson Manufacturing Company 


PPAR AIRCRAFT 


Division of U. S. Industries, Inc. 


6160 South Boyle Avenue, Los Angeles 58, California 
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World's Fastest Navy Fighter 


Proudly wears 
controls 


Nine Sarwent qa iality units have een selected 
rrovide Chance Vought’s F8U-1 Crusader with 
nstantaneous, positive, feathertouch response 

These units, Sargent fabricated to Vought 
specifications, provide a system for contro] for the 
safe, positive, ¢ fficient operation of this great fighter. 
The experience of more than 36 years of 
design and manufacture of precision equipment 
systems has given Sargent Engineering Corporation 
the “know-how” to aid in solving the essential and 
advance problems of force control. Leading airframe 

and missile manufacturers are using hundreds o 
different Sargent hydraulic, mechanical, pneumatic, 

electrical and electronic force control units on the 

nation’s military planes, commercial planes and missiles. 
Sargent places its facilities of design and manu- 
facture at your disposal. We invite you to send your 
specifications for the Sargent proposal of your 


force control problems. 
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Valve Talk > 


FOR WM. R. WHITTAKER CO., LTD. 
BY MARVIN MILES 


Too long had plating been an intermittent problem at 
- I - I 


Whittaker. 


Although some processing was done within the plant, most of 
the work was handled by vendors. The bulk of it came up to 
standard, but there were always some jobs below quality or the 


»yrocessing itself was incorrect. 
= 


Delivery delays were inevitable and costly. 


With practically all of its many valves and components requir- 
ing processing in some form or another, the company decided 
to end the problem some six months ago, investing a substantial 
amount in the design and construction of new plating shops 
while at the same time streamlining and progressively improving 


existing facilities. 


Today, Whittaker’s versatility in 
finishing operations has few equals 
throughout the country and its proc 
esses have been fully approved by the 
Air Force 


Plating procedures work in smooth, 
continuous flow and the work is done 
correctly and on schedule, eliminating 
time waste and headaches 


Only infrequently, in the press of ex 
panding production, does Whittaker 
utilize outside plating firms and in such 
case the units are hand-delivered, 
waited for, checked and returned to 
the plant immediately. 


Plating gives surface hardness to 
aluminum areas through a thin but 
highly effective coating that enables 
them to resist abrasion and wear and 
it also preserves and protects them 
against the effects of oxidation, cor 
rosion and electrolytic action. Graphite 
plating provides lubrication for moving 
parts that lasts for the lifetime of the 
valve 


Larger tanks and improved equip- 
ment — organized in step-saving lay- 
out that permits greater production 
with no increase in personnel — form 
the basis of Whittaker’s accelerated 
efficiency in the plating department. 


There are two hard anodizing tanks 
powered with rectifiers and remote 
controls, three chromic acid anodizing 
tanks and the innovation of two large 
refrigerated sulphuric acid anodizing 
tanks. 


The still or tank plating cycle con 
sists of cadmium, copper, nickel and 
chrome, with the chrome tank to be 
used primarily for dense chrome plating 


In barrel plating, Whittaker has set 
up cadmium and silver plating, and in 
addition to the plating processes, the 
department's operations are supple- 
mented with processes governing the 
blackening of steel, impregnation of 
castings, pressure testing of valve bodies 








and component parts, methods of 
forming protective chemical films for 
aluminum and aluminum alloys, belt 
sanding, pressure blasting, deburring 
and degreasing 


All of Whittaker’s equipment is 
protectively treated with acid-resist- 
ant polyvinyl coatings, with the 
added protection of an elaborate 
blower system. 


Another unique feature comprises 
the protective measures taken in setting 
up the department’s panel board and 
generator room. All meters and con- 
trols are enclosed, with access only 
from the generator room, thus eliminat- 
ing any possibility of fume corrosion 
so predominant in the majority of 
plating rooms. 


Also in full swing is the company’s 
new Graflube department, a dry lubri- 
cation process that has been combined 
and coordinated with the spray paint- 
ing department. 


Here the Whittaker facilities consist 
of one large water wash spray booth 
and two heavy-duty high-heat ovens, 
with facilities for racking, masking and 
compounding. This process not only 
helps expedite the production require- 
ment, it gives much closer control on 
the quality of Whittaker processing 


Whittaker estimates the expanded 
and modernized department will save 
the company thousands of dollars 
annually, not only 1n eliminating the 
occasional problems met previously 
with outside vending sources, but in 
stepping up its own production flow. 


New versatility for the plating 
shop adds another notch to the com- 
pany’s over-all versatility, one of 
many innovations, modifications and 
improvements now underway or 
planned for the immediate future 
to keep Whittaker ahead in the air- 
craft valve field. 








Silastic is used for brake diaphragms of 
the Convair F-102A because it retains 
great resistance to compression set even 
though exposed to extreme heat every 
time heavy braking is required. These 
gaskets are actually located inside the 
wheels where they come in direct contact 
with hot brake drums. 


SLM NE sackets stay resitien: 


Temperatures that melt organic rubber or freeze it brittle 
have little or no effect on Silastic*, Dow Corning’s silicone 
rubber. Gaskets of Silastic stay rubbery and keep their 
Get latest data on Silastic shape... provide the ultimate in sealing effectiveness. 

Molded by leading rubber companies in most any shape, 


Mail coupon today size or color. 


i i . 0912 . . . . 
ooo Typical Properties of Silastic for Gaskets 


Please send me latest data on Silastic e Temperature range, °F —130 

¢ Tensile strength, psi 600 

¢ Elongation, % 100 

e Tear strength, Ib/in 40 
Compression set, %, @ 300 F 20 
Hardness range, durometer 20 80 














If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


first in silicones QRRR Matt: 


Neiiaey DOW CORNING CORPORATION © MIDLAND, MICHIGAN 





MISSILES and MEN 


The photograph shows a mammoth tool made by Hayes for use in the pro- 
duction of guided missiles by the Army Ballistics Missile Agency at the $57 
million Redstone Arsenal, Huntsville, Alabama. The tool is about 9 feet in 
diameter, with a specified tolerance of .003 of an inch. 

Modern automation and the use of atomic energy are so dramatic that 
an equally important factor in the field of guided missiles is sometimes over- 
looked. It is the human element — the skill of the men who make the machine 
After all, technological progress either in aircraft or guided missiles is not a 
nuclear or mechanical product. It is a product of the minds of mer 

Hayes is proud to play a part in the production of the spectacular Redstone 
missiles. We are even more proud of the Hayes engineers, tool design persor 
nel, technicians, tool and die makers and jig builders whose skill made possible 
this new phase of Hayes activity 

This same technological skill and engineering experience 
abled Hayes to qualify as one of the leading aircraft modific 
the United States. 


AIRCRAFT ENGINEERS WANTED 


With over 8,000 employees, Hayes is a competitive industrial 
facility for modification and maintenance of aircraft, includ- 
ing guided missile work and engineering design of all types 
Opportunities are open for aeronautical! scientists, experi- 
enced aircraft design engineers, and graduate students in Se 
engineering. Write Personnel Department. 


AIRCRAFT CORPORATION 


ENGINEERS © DESIGNERS * MANUFACTURERS 





How Does Your Engine Perform? 
Dallas Airmotive makes an individual study of 
all of these factors during each performance 


test. The latest types of analytical equipment 


1. Oil Pressure? 

2. Magneto Check? 

2a. Ignition System Condition? 

3. Head Temperature? are used for an average of four hours on each 

4. Oil Temperature? test and from these comes the assurance that the 

5. Fuel Consumption? engine will Operate SAFELY, SMOOTHLY and 
SATISFACTORILY. For Reliably Tested Engines — 

6. RPM vs. MAP? For Reliable Engines, It’s Dallas Airmotive. 


Home of Reliable Engines DALLAS 


6114 FOREST PARK ROAD ©® FLeetwood 1-3771 ® DALLAS, TEXAS 


Washington Office 
Woodward Building 
33 15th Sc, N. W Washington, D. ¢ 


New York Office 
219 Marine Terminal 
La Guardia Stat 











AN 3 THRU AN 20 


“tery 
a |, 


AN 21 THRU AN 36 


AN 73 THRU AN 80 
"Wty 


nna 






AN SIX DIGIT SERIES 


~~ 
eee 
aa 
ad 


AN 173 THRU AN 186 





NAS 333 THRU NAS 340 
kb 





me 














Typical 
Inquiry | 
fo] g-Teit-jleja| fasteners What you can expect from 
Cooper Shelf Service is 
illustrated by this typical 
customer inquiry which found 
all items available for immediate 


shipment— additional quantities 
available within two weeks. 























ARE YOU ENJOYING a Bn — 
AN 16-20A 265 
“AN 3C-4A 84000 
AN 126-43 : ee 
AN 3DD-4A 34000 
AN 8DD-35A 1300 
AN 23-BA 45000 
AN 30-50 40 
 - a ea Soe 
a ee — 
Se .- SS |) SS 
AN Bt-A47 210 — 
4 AN 173-34 ~ aS 
se a wa 
- AN 173058 $200 
AN 1780-4720 (tC 
AN 17400-4A2——i«~23S 
bs AN 1770DH-21 490 





NAS 333-PA-3-45 64000 


“NAS 340-425 275 














~ WAS 428-36 14000 
cl ort nl, “oo” 
NAS 464-3A-5 Th 
was 4ee-tess00—(i OO 
~ WAS 501-3-3A 39000 
WAS 501-8-208 975 

WAS 5173-0 38000 















COOPER PRECISION PRODUCTS 
5625 West Century Boulevard, Los Angeles 45, California +  ORegon §-3973 
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YOU SELL TIME 


“oe re —- 


---and so do WE ! 


Time is what sells tickets in the aviation industry ... because precious time is saved by 
air travel. Sinclair too, sells savings in time, with its famed Aircraft Oil. The performance 
differences, time-wise, between this and ordinary oils are noteworthy. Sinclair Aircraft 
Oil saves time on the ground through reduced maintenance and overhaul... and in the 
air it saves time by permitting the full utilization of power. Indeed, its superiority is such 
that 45% of the aircraft oils used by major scheduled airlines in the U.S. is supplied 
by Sinclair. No better proof of dependable time-savings could be cited. 


SINCLAIR AIRCRAFT OILS 


SINCLAIR REFINING COMPANY, AVIATION SALES, 600 FIFTH AVENUE, NEW YORK 20, N. Y, 
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SPECIAL-PURPOSE FASTENERS 
BY MONADNOCK 


- 


® SPEED ASSEMBLY 


@ EASE MAINTENANCE 
® ENSURE TROUBLE-FREE PERFORMANCE 


Long experience in designing fasteners and allied devices 
: | é i 
ading aircraft manufacturers enables Monadnock 
ng a wealth of specialized skill to bear on 
: es 
ur fastening problems 
| iia , f ‘ ! 
e-scale production facilities for the fabrication anc 
| and plastic components ensure prompt 
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of volume orders. 


SOL-A-NUT 
Heat resistant 


= 
stainiess stee! nut 


oa? ~ 
AIRLOC STUD 

th nylon sealing ring 

fits standard Airloc 


ADNOC 
LS 


San Leandro, California 


> | 
a, 4 
= WIRE 


7) HARNESS 
AIRLOC BAND 
NYLON GROMMET Cowling and aS 
panel fastener 


Light, snag-proof, 
chemically inert 


WEDJIT Seat and 


cargo tie-down fastener 


Subsidiary of UNITED-CARR FASTENER CORP. 





Janitrol 


Dubl-Lock* couplings 


double safe 


Janitrol’s newest line of light-weight Dubl- 
Lock* couplings (clamp and flanges) provide 
extra safety for extremely critical bleed-air 
duct connections on jet aircraft. If bolt un- 
latches or fails, Dub!-Lock* couplings main- 
tain the seal . . . positively prevent coupling 
failure! How it protects: when lock nut is 
tightened, barbed tang automatically moves 
into position and locks the clamp tight, even 
if bolt fails completely. To release, unscrew 
lock nut—apply thumb pressure. 

Both Janitrol’s Dubl-Lock* and Standard 
lines of couplings save up to 40% in weight, 
couple and uncouple with ease as often as 
necessary, require no compounds or sealing 
devices because flange seal is metal-to-metal. 
They withstand high temperatures, high pres- 
sures, surges, vibration, misalignment, and 
corrosion. Dubl-Lock* line: 13 sizes available 
—2” to 6”. Standard line: 15 sizes—12" to 6 

Call your nearest Janitrol representative 
or write direct. 

Janitrol Aircraft-Automotive Division, Sur- 
face Combustion Corporation, Columbus 16, 
Ohio . . . District Engineering Offices: Wash- 
ington, D. C., Philadelphia, Columbus, Fort 
Worth, Hollywood. 


*Trademark of Surface Combustion Corporation 


COMBUSTION SYSTEMS, HEAT EXCHANGERS, PNEUMATIC CONTROLS 











SUPERSONIC 
HYPERSONIC 


research 
eT ALTAR AS 
engineers 


What's beyond?—Here, at the West's largest jet engine research and development center, Marquardt's newly created 
research division is already probing into the most advanced concepts of supersonic and hypersonic flight, researching 
new chemical fuels and nuclear energy, integrating advanced propulsion schemes with aerodynamic requirements. 


To continue this research, effectively, we need additional qualified research scientists and engineers in supersonic and 
hypersonic flight and related fields. We need explorers looking for a future in an atmosphere of individual professional 
development and continued academic training. We need men whoare right now saying to themselves, '‘What's beyond?": 


Call or write today. 


MARQUARDT AIRCRAFT COMPANY, Research Division 


Attention: John A. Drake, Director of Research 
16551 Saticoy Street, Van Nuys, Calif. « STate 5-8361 














Wright cranes keep engines flying through 
world’s largest line-maintenance hangar 


.. with the help of 384 TIMKEN bearings 


24 motor-driven Wright cranes like the : é $ ~ : 
one shown keep engines winging from @ ~ ae SS ~ 
station to station in the world’s largest , $ “ 
line-maintenance hangar at Miami. And 

keeping the cranes on the go are 384 


limken® tapered roller bearings on the 


bridge wheels and trolley wheels. 

Timken bearings take both the radial 
loads imposed by the weight of the en- 
gines and the thrust loads set up by the 
pendulum motion of crane operation. 
The tapered design of Timken bearings 
lets them take radial and thrust loads in 
any combination. And full line contact 
between rollers and races gives these 
bearings extra load-carrying capacity. 
Downtime is cut, cranes are kept on the Zo. 

Friction is virtually eliminated with 
Timken bearings. They're designed by 
geometric law to have true rolling mo- 
tion—precision manufactured to live up 
to their design. Cranes roll smoothly 
with a minimum of wear and mainte- 
nance. And to take the shock loads often 
encountered, rollers and races of Timken 
bearings are case-carburized to give 
them wear-resistant surfaces over tough, 
shock-resistant cores. 

Be sure you specify Timken bearings 
when you build or buy a machine. To 
give you the fivest roller bearings, we 
even make our own fine alloy steel. 
We're America’s only bearing manufac- 
turer that does. 

Look for the trade-mark “Timken” 
on every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 


Cable address: ‘““TIMROSCO”’. How the WRIGHT HOIST 


DIVISION of American 
Chain and Cable Co. 
mounts Timken tapered 
roller bearings on the 
trolley wheels of its 
cranes to take the loads, 
keep them on the go. 


This symbol on a product means 
its bearings are the best, 





design with AUST@NAl in mind 
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New VACUUM MELTING techniques 
being developed by MICROCAST Austenal vacuum melting and casting techniques being currently developed 
give promise of higher performance may have a big place in your future designs. 


parts for the future Vacuum melting promises greatly improved investment castings and a wider 
range of cast parts, because it makes available alloys with outstanding 
high temperature properties. By removing harmful gases and holding down 
objectionable oxide inclusions, vacuum melting results in parts that 
are more ductile, stronger and tougher than before. Vacuum melting 
makes possible the use of alloys that were formerly uncastable. 


For instance, these new Austenal techniques are already being studied for 
aircraft manufacturers on a development basis. Vacuum melting has helped 
furnish extremely high quality vanes and blades for future jet engines. 


Discuss this new Austenal development with your Austenal representative. 
Vacuum melting may be the way for you to obtain higher performance 
in designing parts for tough jobs of the future. 


LA --11 NEW from Austenal © | é usten al 


Vacuum casting of turbine buckets such 

as this has been accomplished and the ap- 

plication of this method is being planned -r mie rocas 

for other jet engine components. 224 EAST 39th STREET, NEW YORK 16, N. Y. 
7001 SOUTH CHICAGO AVE., CHICAGO 37, ILL. 








A wink built for speed! 


The speed of a wink varies, depending upon its pur- 
pose . . . and its target. The femme fatale’s pro- 
vocative wink from the dim recesses of a cocktail 
lounge may pack the wallop of a Sabre-Jet, yet its 
speed is a languorous one-tenth of a second. 
Imagine a wink five hundred time as fast! Fairchild 
Camera and Instrument Corp. has produced a cam- 
era that does just that. Its shutter speed 
is 1/5000th of a second . . . a speed made possible 
only by using Titanium shutter leaves. Such shutter 
speeds are essential in guided missile research and 
the development of supersonic devices. 


e » » FIRST IN 


Titanium had the necessary light weight, rigidity, 
fatigue resistance, corrosion resistance and capa- 
bility of being rolled to a thickness of 0.0022” with 
a tolerance of +0.0001”. 


Just one of the many jobs being done better with 
Titanium. 


TMCA is the world’s major supplier of Titanium 
bar, billet, sheet, strip, wire, extrusions and tubing 
to jet engine, guided missile, atomic energy, chem- 
ical processing and marine industries, 


TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway, New York 7, N.Y. 
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The equipment shown here is just a sampling of our 
investment to guarantee the aviation industry that the 
actuators, accessory drives, hoists, complete control sys- 
tems, and other gear drives that carry the Western Gear 
name are as reliable as modern techniques can make them. 

All product design, development and manufacturing 
efforts at Western Gear have reliability as their focal 
point. An investment of more than a million dollars in 
the most advanced testing equipment is matched by the 
careful, meticulous craftsmanship of Western Gear tech- 
nicians. It is no accident that our slogan is “The difference 


mY 


is reliability.” 

Why not take advantage of the engineering assistance 
which we make available, without obligation, in solving 
your next design problem? Get in touch with us now. 
We'll place an application engineer at your immediate 
service! Address General Offices, Western Gear, P.O. 
Box 182, Lynwood, California. Phone NEvada 6-2161. 
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PLANTS AT LYNWOOD, PASADENA, BELMONT, 
SAN FRANCISCO (CALIF.), SEATTLE AND HOUSTON 
REPRESENTATIVES IN PRINCIPAL CITIES 
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LOS ANGELES...........C. F. McReynolds, wounded out of the airhead or to carry a variety of ait-dropped loads. An 
D. T. Brennan : engineering analysis of the C-130A begins on page 50. 

NEW YORK M. J. Storz : 

PHILADELPHIA W. S. Hessey, J. D. Willis Picture Credits: 

SAN FRANCISCO ...William Woolston 31—UP Photo 


missions, can carry payloads approaching 40,000 Ib. into unprepared fields 
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Patented Liner Retains Air 
Better Than Inner Tubes 

















Flattened under 17-ton radial load, 
twisted by 12-ton side load, 
B.F. Goodrich Tubeless holds its pressure! 


N A RECENT “cornering” test, a 

B. F. Goodrich Tubeless nose wheel 
tire was flattened under a 34,125 Ib 
radial load and at the same time twisted 
by 25,000 Ibs. side pressure—conditions 
far more severe than actual cornering 
on a concrete runway under heavy load 

What happened? Load was so heavy 
the tire was compressed almost to the 
rim, side pressure so severe the tire 
buckled over. Yet this B. F. Goodrich 
Tubeless Tire remained unharmed- 
held every ounce of inflation pressure 

Performance like this is assured 
because of Tubeless Tire features devel- 
oped and proved by B. F. Goodrich. 
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Patented rim seal ridges prevent loss 
of air around the rim. The patented 
inner liner retains air much longer than 
conventional tubes. 

The ability of B. F. Goodrich Tube- 
match the conventional 
tire in performance has been confirmed 
by five years of flight testing on mili- 
tary and commercial planes. But only 
Tubeless offers unique advantages such 
as weight saving and superior air reten- 
tion. One airline reduced weight as 
much as 120 pounds per plane. 

B. F. Goodrich commercial type 
Tubeless for airlines and high pressure 
Tubeless for fast fighters—both are in 
regular production. 


less to safest 


It's another example of B. F.Goodrich 
leadership in research and engineering 
for the aviation industry. For specifica 
tions write 


BEGoodrich)} 


AVIATION PRODUCTS 


a division of The B. F.Goodrich Company 
Akron, Ohio 

Tires, wheels, brakes « De-Icers « Inflatable 

seals « Fuel cells « Avtrim « Heated Rubber « 

Pressure Sealing Zippers « Rivnuts « Plastilock 

adhesives « Hose and rubber accessories 





EDITORIAL 





Nuclear Sabre Rattling 


The battle over Suez has treated the world to a shud 
dering experience with the old-fashioned diplomatic 
technique of sabre-rattling in its modern technological 
trappings of intercontinental nuclear warfarc The first 
rattling of atomic bombs to produce diplomatic pres 
sure in the Suez crisis came from Russia 

In a note to Britain and France, who were 
tacking Egypt from the air, Soviet Premier Bulganin 
made a reference to the possible use of atomic or hydro 
ballistic 


sors. This was almost universally interpreted as 


cn at 
] 


geTeS 


1 threat 


missiles on 


gen-tipped, long-range missiles against a 


to rain these 


western Europe and the British Isles from Russian ter- 
ritory unless the attack on Egypt stopped. 


Red Missile Tests 


It is not vet generally realized in this countrv what a 


rocket-powered hypersonic 


shock this thinly veiled threat produced in the chan 
celleries of western urope. For it has been known 
bevond all shadow of doubt in official western militar 
circles for some time that the Russians have the « ipabil 
ity to carry out that threat at anv time 

First development test firings of a Russian interme 
diate-range ballistic missile over ranges of 900 to 1,000 
miles were detected by reliable scientifi 
than 1S months 
in the Soviet 
well known in the Pentagon was reported by AviaTIoNn 
Week last Feb. 20 (p. 26 
during the past year to a current rate of about five per 
[his rate plus other information indicates that 


ipparatus more 
igo on test ranges in the Ukraine and 
Arctic. The fact that these firings were 


Vhese firings have increased 


month 
the Russians have been in production of this 1,000-mil« 
ballisti 
for operational use to field units 


missile for some months and have delivered it 


‘his information is well known to the top level gov 
ernmental circles of the NATO alliance. None of the 
NATO governments have seen fit to inform thei people, 
who would be slaughtered in a rain of atomic tipped 
rockets, of these facts. But it is this knowledge of what 
capability the Russians have actually developed in ballis 
tic missile warfare over a 1,000-mile range that caused the 
most profound shock in Britain and France and put the 
real brake on their Suez adventure. Russia’s later prepa 
rations to send air force, tank and artillery “volunteers” 
to Egypt only added to the scare created by Bulganin’s 


threat of missile attack. 


B-52 Counterthreat 


It was to take some of the chill off this threat that 
the United States staged its record-breaking flight of 
eight Boeing B-52 Stratofortress bombers demonstrating 
nonstop flight capabilities of 17,000 miles with extreme 
flexibility of route to and from targets (see p. 31). This 
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demonstration by the crews of the 42nd Heavv Bomb 
Wing based at Loring AFB in Maine and the 93rd Heavy 
Bomb Wing at Castle AFB in California offers convin 


ing evidence of the speed and certainty with which Strate 


| 
modem long 


; 


gic Air Command is developing its mo 

range striking force. The eight B-52 

could have dumped a devastating load of 

struction on any portion of the Soviet | 

the lesson that the United States wanted to demonstra 

for all th 
Ihe flight of the eight B-52s made it clear to the Rus 


rain they could 


vorld—friends, foes and neutrals—to se¢ 
sians that no matter what kind of missile 
loose on western Europe, Britain and North Africa, their 
own territory could be subjected only hours later to the 
hydrogen bomb loads of SAC’s B-52 fleet operating from 
bases far bevond the range of Russia’s current missile 
capability 

hus, the Russians have made their threat, and the 
United States has demonstrated its counter-threat. The 
world will have to judge how this balance of nuclear air 
power hangs at this particular moment 


Future Airpower Balance 


Of even more importance is how the balance of nu 
clear airpower will hang in the future. The fierce pace 
of technological weapons development assures the ob 
solescence of any new weapon system before it gets onto 
the production line and into operational service. ‘The 
heckmat« 


the Russian intermediate-range ballistic missile at the 


intercontinental range of refueled B-52s ma\ 


moment. But what will the international chessboard 


look like 
continental ballistic missile capability that can reach the 
SAC bases that are now out of range? Will the United 
States produce this capability first? If so can it be used 
counter Soviet policy? 


when the Russians produce 1 genuine inter 


with the same effectiveness t 
These are questions that only the future can answer 
Ihe only thing we know for certain now is that it 
utter folly to be deceived by any Soviet policy shifts 
aimed at slowing our weapons devclopment pace or 
ducing the effective growth of our nuclear 
strength. We only have to recall the rosy aura of phoney 


lirTpowe! 


“peace” generated by the Geneva conference a scant 20 
months ago in the light of the Hungarian blood bath, 
the battle over Suez and the Polish revolt to see how 
fast and deadly Kremlin policy shifts can be for the 
unwary and unprepared 

We earnestly hope that the military policy and budget 
debate for Fiscal 1958 will be conducted with genuine 
realization of the defense needs of this country and its 
allies for survival rather than as a routine bureaucratic 
budget exercise whose only goal is a tidy fiscal account 


ing. 


—Robert Hotz 


21 





a 
4 + 


> 


Forward Fuselage Panel (Comm. pure titanium sheet) 
MMMM EXTERNAL SKIN Keel Assembly (8% Mn alloy titanium sheet) 


(KU) EXTERNAL SKIN (hidden) Fairing Assembly (Comm. pure titanium sheet) 


INTERNAL PARTS 


Floor Assembly (8% Mn alloy titanium sheet) 


Engine Mount Trunnions (Alloy titanium forging) 


Five major assemblies in the Voodoo are commercially pure titanium or titanium alloy. For the fairing assembly alone — where high strength is required 


McDonnell effects a 33% weight saving by using titanium. 


TITANIUM boosts the Voodoo’s performance 


The McDonnell F-101A Voodoo, Strategic Air 


Command's long-range supersonic fighter, owes 


established manufacturing and inspection tech- 
niques which made possible tonnage produc- 
much of its high performance to generous use tion. 

What’s more, thanks to REM-CRU’s ex- 


panded facilities, titanium is available for com- 


of strong, light-weight titanium. 
In vital areas of this and other modern air- 


craft, titanium alloys provide high strength at 
high temperatures. Many of the most successful 


and widely used titanium alloys were devel- 


mercial as well as advanced military aircraft. 


For dependable service on all standard mill 


. or technical assistance in applying 


. call or write REM-CRU today. 


products a 


titanium .. 


To keep abreast of the latest developments on this 


oped at REM-CRU, whose technical groups 
vital metal, write to Dept. A-12 for the Rem-Cru 
Review—a free periodical presenting the latest tech- 


mt E IM 7” < He nical data on titanium alloys. 
TITAN £U IM soiren-ceru titanium, inc., MIDLAND, PENNSYLVANIA 


Sales Offices: 3338 South Malt Avenue, Los Angeles 22, California . 4501 W. Cortland Street, Chicago 39, Illinois . 405 Lexington Avenue, New York 17, N. Y 
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WHO'S WHERE 








In the Front Office 


D. N. Taylor, a director and secretary 


treasurer, Pastushin Aviation Corp., Los 


f s, Calhit 
Robert B. Manning, president, Sperrs 
Western, In 1 subsidiary Sperry Products 
In Danbury, Conn. Also: Clinton R 
Hilliker, operating manager and a director 
Dr. Raymond L. Garman, executive vice 
president-technical director, and James W. 
Murray, , tiv VICE 
manager, General Pr 
Pleasantville, N. ¥ Al 
ind William J. Tull, vic 
Blevins R. Fondren, executive vice presi 
nd a director, Menasco Manufactur 
il Burbank, Calif Also: Thomas J 
Tormey, secretary; Frank G. Fenger, vic« 
dent-manufacturing; Jack I. Hamilton, 
president-sales; Glenn E. Vescelus, vi 


president-general 
on Laboratory, In 
Richard W. Lee 


presidents 


pI ; nt £1 

KLM Roval Dutch Airlines has ippointed 
the following nior \ presidents: J. A 
Bach perations; V. H. L. Doubouregq 
field organization; T. M. van Erp, planning 
A. H. van Gelder, finan J. C. van der 
Kloot, marketing, and J. Luwmes, engineer 
ing and untenan 

Dr. Donald D. King, vice president-re 

rn | tron ( 
nd director of Electronic Communications 

Research Laboratory, Baltimor \id 

Arthur V. Loughren, vice president-R 
search Din n, Airborne Instruments Lal 
rator Mineola, N. ¥ 

John N. Kerr, vi president, Horkey As 
it Los Angeles, Calif 


ngineering 


tunications In 


Honors and Elections 


Lombard, Jr., Director of R 
\icDonnell Aircraft Corp., | 

Air Force Decoration for Ex 
Civilian Service A citation 


I Secretary Donald A 
Dr. Lombard’s “exceptional 
ind performance of duty 
ir period he served as Scien 

i Advisor to the Air Force 
John T. Henderson, principal research 
officer of the National Research Council, 
Ottawa, Canada, has been elected president 
of the Institute of Radio Engineers for 
1957. Dr. Henderson succeeds Arthur \ 

Loughren 

Capt. J. . Foy, a pilot with Tran 
nada Air Lines, has been elected presi 
nt of the Canadian Air Line Pilots As 

ition for a two-year term 
The 4926th Test Squadron (Sampling) 
of the 4950th Test Group (Nuclear) at the 
Air For Special Weapons Center, Al 
buquerg N. M., received the Air Force 
Outstanding Unit Award from Lt. Gen 
homas S. Power, head of Air Research 
ind Development Command The Award 
is presented to units which have distin 
guished themselves by exceptionally meri 
toriot achievement or meritorious ser 
in support of military operations, of 
of great national or international 
not involving combat opera 

iwainst an enemy 
Continued on p 
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INDUSTRY OBSERVER 


P Convair is proposing a new development of the F-102 all-weather fight 
serics with a top speed of well over Mach 2. ‘Tentativel ignated th 
’-106C, the development will feature a clipped vertical fin 
design. It will be powered by an advanced development of 
Whitney J]75 turbojet engine. The F-106A will be the first 
version of the basic F’-102 design, with a Mach 2 performan 
high altitude capability. The F-106B is a tandem seat vers 
model to be used both for training and tactical mission 


] 


Canara 


> First programmed Vanguard test firing is scheduled for this week at the 
Air Force Missile Test Center. Cocoa, Fla. ‘Test vehicle is a standard 
Martin-built Viking rocket—the 13th in the series—powered by a Reaction 
Motors’ liquid-propellant rocket engine developed for the Viking series. 
Basic purpose of the test is for crew familiarization with the launching and 
handling of a large rocket vehicle. However, the nose cone will be sep 
arated and some re-entry temperatures measured. 


> Chance Vought Aircraft will introduce a reconnaissance version of its 
FSU Navy fighter within the near future. Cameras probably will be housed 
in fuselage rather than in the nose. Chance Vought engineers feel necessar 
lengthening of the nose to house the cameras would cost too much in pet 


rormance 


> Army's Loki anti-aircraft missile project based upon the German Taifun 
of World War II has been terminated. Early success with the Raytheon 
Hawk indicated that the final version of the Hawk would be available not 
too long after the interim Loki weapon was ready. Small time lost between 
the effective dates of the two weapons was believed worth accepting in view 
of the greater value of the Hawk as a weapon. Bendix was prime contractor 
for the Loki. Northrop manufactures the Hawk as subcontractor to 
Ravtheon. 


> B Cig B 52 
urcraft’s rudder pe 
> 


’ } mt 
4 POTIID 


wheel 


> Fuel for Vanguard's first-stage General Electric power plant is now RP-1, a 
standardized kerosene with physical characteristics narrowed and controlled 
to make it suitable for liquid-rocket use. Runs with wide-cut gasolin 
proved so inconsistent that General Electric switched to JP-4. However 
its characteristics also varied so that performance could not be consistently 
duplicated. The switch to RP-1, which is manufactured by Shell Oil Co 
followed. 

© Costruzioni Aecronautiche Giovanni Agusta, Italian aviat 
near Milan, is constructing a helicopter of onginal design 
passengers. ‘The firm, which has been building Bell 47G helic 
license since 1954, recently signed a contract with the Fren 


to manufacture >2 


> B-52 ejection system provides for the jettisoning of the entire tail cone 
aft of the tail gunner’s seat. Ejected cone includes radar and armament. 
B-52 pilot and co-pilot eject upward; two observers eject downward. Other 
crewmen must find their way out through one of the holes. 


B ul irik 


P Ouest Aviation is sending three Alouette II helicopters to 
Algeria, for extensive testing. The aircraft, first French-made helic 
ippear in Algeria, also probably will be used on occasional 


sions against the rebels 


> Rocketdyne Division of North American Aviation has dropped out as a 
second source for engine to power Martin’s Titan intercontinental ballistic 
missile. The apparent reason is success of first source engine project at 
Aerojet. 











SAN FRANCISCO 


Heralding a golden age in air travel 


From coast to coast, from town to town, nothing comes 
close to the exciting new 280 mph Fairchild F-27. 
It opens a new era in air transportation. 

Air travelers will bridge the miles in air conditioned comfort 
in the F-27’s spacious pressurized cabin. The Rolls-Royce Dart 
airline proven propjet powerplants are hushed and virtually vibra- 
tionless. Passenger visibility is unexcelled. 

And the F-27 propjetliner is so flexible in use. Seating up to 
40 passengers as a high density transport, it also stars as a 
practical flying company conference room for executives on the 


FAIRCHILD 


go, or for critical cargo on the move. 

Address inquiries to: R. James Pfeiffer, Executive Director of 
Customer Relations, Fairchild Engine and Airplane Corporation, 
Hagerstown 15, Maryland. 


THE FINEST AIRCRAFT FOR AIRLINES 
CORPORATIONS AND MILITARY SERVICES 











Washington Roundup 


Northwest's pplication has een handled 
When the examiner reported o1 Northwe 


yp Army Aviation officers are saying privately that uggested 
's eagerness to play a leading role in the ballisti ( e of 
ile field is to blame for weight and mission limits] vu 
nposcd upon Army aircraft in Defense Secretary Charle 


I 
] + 


Army Second Thoughts 


: 
Wilson’s memorandum of clarification issued las 


m roles and missions (see page 30 
\ir Force, these officers savy, was determined 
\rmyv out of the long-range missile field an 
ht to iccomplish this at the Joint Chiefs 
mdemned all of Army’s aviation 
troke, insisting upon sharp restrictions 


ght and missions 


ofhicers sav, a limited, but mu 
ircraft weight and some ex] 

mn ould have been illowec 
infringement upon USAF’ pret 
Army planners had tricted 

? 


raft field without stra 


long-range missile 


ght have been averted 


Gruenther Defense Candidate? 


\liean the newest name being mentioned as a 


to Defense Secretary Wilson, when 
is Army Gen. Alfred Gruenther, recenth 
tf NATO's military forces Supporter 
ippointment 
f the 


} 


thie 


Board is rig] 
the handling 
American W 
the Great Ci 
Pan American's 
Northwest's bid for 

ly for nine months, 


1 


plan and will 


ion for permanency h 
xaminer and was set for submissi 
rgument. Now this hedule ha 
i¢ Board has order 1 « TI 
il argument for both cases 
till awaiting an examiner's 1 Yi 
enhower isked the ( AB HAS Wings for Army Brass 
ord up to date on Pan Amer 
P] the Board decided \nticipating a pil yf gener 
crmanency for Northwest (ore program, the Arm | | 
ision on Pan American ipphi itio Hig training at I 
White House a year earlier, and. at rg. Gen. Bogardus S. Cairns, 
rthwest’s request for permanency v 3 (Operations) of the 
ypened the Pan American case, the I't. Monroe, \ No 
ntec include the Northwest issuc¢ named as Gen il ure assignment, 
White House upset this plan in March when it lection to learn t vy probal means othe 
Board to confine its record to the issue of his rank will | t rl Aviation Schoo 
ipplication. So the case was split, and _ ing the vear —Washington staff 


} 
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New Rocket Research Vehicles Detailed 


American Rocket Society receives data on upper 


atmosphere research programs at annual meeting. 


New York—More than a dozen rocket- 
powered vehicles in current use or pro- 
posed for upper atmosphere research 
programs were described in detail to 
the annual mecting of the American 
Rocket Society here last weck. 

With the first scheduled firings for 
the International Geophysical Year al 
ready taking place several months ahead 
of the formal beginning of the study 
period, there has been renewed intcrest 
in the data to be obtained from the belt 
between 20 and 200 miles above the 
surface of the earth. Right now the 
skies over New Mexico are the most 
thoroughly explored in the world be- 
cause of the White Sands Proving 
Ground and Holloman Air Develop 


ment Center firing sites with their com 
plex of fixed launchers. 

Solid propellant rockets offer the onh 
hope of extending geographic coverag. 
of the rocket sounding program, said 
Homer E. Newell, Jr.. of the Naval 
Research Laboratory. 

The outstanding reason is the opera- 
tional simplicity of the solid-fuel rocket 
which can be set up and fired at remote 
locations with minimum cost and logis- 
tic support 

Che Deacon and Cajun rockets using 
Nike boosters are the only truly in 
expensive vehicles available to the up 
per-air researcher, Newell said. They 
cost only a few thousand dollars pet 
round compared to the $30,000- 


GENERAL ELECTRIC X-405 rocket engine for Project Vanguard will deliver a thrust of 
more than 27,000 Ib. when it launches the 11-ton, three stage Vanguard rocket during the 
International Geophysical Year. X-405 will run for about 150 sec. At burnout, the X-405 
will have accelerated Vanguard rocket to 4,000 mph. 


26 


$40,000 cost of the Aerobee rocket 

Ihe Iris rocket, solid-propellant 
counterpart of the Aerobee now under 
development, should be considerably 
less expensive than Aecrobee, Newell 
added. 

Suggestions made by Newell for de 
sign improvement of sounding rockets 
included 
e Building the rocket contro] system 
into the experimental equipment onl; 
to reduce the payload penalty of build 
ing control into all vehicles of a series 
@ Reduce contamination of the atmos 
phere around the rocket by sealing th 
instruments, tanks and the motor itself 
after burnout, and avoiding gassy coat 
ings on the surface even to the extent 
of leaving the rocket unpainted 

Acrobee-Hi sounding rockets prob 
ably will incorporate an Aerojet-Gen 
eral 5,000-lb. thrust ceramic lined 
motor replacing the  regenerativeh 
cooled unit now standard on the vehi 
cles developed by Aerojet for both Ait 
Force and Navy. John W. Townsend, 
Jr. of the Naval Research Laboratorn 
and Robert M. Slavin of the Air Forc« 
Cambridge Research Center said in a 
joint paper that developed versions of 
the Acrobee-Hi arc expected to 
150 Ib. pavloads as high as 170 mi 
during the experimental firing program 
of the International Geophysical Yea 

I'wo models of the sounding 
will be available for both servic« 
will be fired by them. The Nav 
quirement called for higher altitud 
capability; tank capacity of the Navy 
Acrobee-Hi has been increased and 
the rocket is about 30 in. longer than 
the Air Force model 


Nike-Cajun Vehicle 
l’ortv-two Nike-Cajun sounding rock 
ets will be fired at the Fort Churchill 
I the International Geophy 
cal Year, according to Leslie M. Jone 
ind Warren W. Berning of the Unn 
ity of Michigan \ fully equipped 
launching site has _ beer I 
d In addit 
ds vehicle will be fired 
oard, it White Sand Pi 
Ground, and at Guam 
Ihe Nike-Cajun rocket costs in it 
present form about $4,000, exclusive 
of instruments and booster. ‘The booste: 
costs $3,700 if purchased, instead of 


! structed 


On, £> Mm 


being received as a donation from th 
Army Actually, the complete round 
can’t be purchased as a unit but must 
be assembled by the user from separate 
items from several locations 

NACA’s Pilotless Aircraft Research 
Division was credited by the autho 
with specifying Cajun and for working 
out the Nike-Deacon combination that 
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to the later vehicle combi 
nation 

A family of high-altitude sounding 
rockets based on the Acrobee but with 
peak altitudes up to 400 mi. was pro 
posed by 
The basic 
1 summit 


Acrojct engincers 
Acrobee rocket has a limit 
iltitude on the order of 
Built around a four-motor con 
figuration and carrying a 100-Ib. pay 
load, an advanced Aecrobee should 

iltitude capability in excess of 
Acrojet Ihe 


rocket would be 18 in. in diameter and 


50 mi 


t 
‘ 


have ai 
300 mi., savs idvanced 
312 in. long 

Che Spacrobee is another adaptation 
of the standard Aerobee rocket It 
would carry as its payload a second stage 
Aerojet 1.8 KS 7800 
solid-propellant rocket. Payload of the 
could be varied between 
20 and 60 Ib. Peak altitudes would ap- 
proach 400 mi 

Third proposal made by 
the Rockaire 
propellant rocket i: 


powered by an 


] 
second stage 


Acrojet 1s 
which a solid 
fired from an a 
plane that has zoomed into a vertical 
ittitude. Douglas Aircraft Co. has a 
Rockaire system under development us- 
8S KS 7800 rocket. By launch- 
000 ft. and Mach 0.8, a 40-Ib 
1 could be carried 45 miles high 
20-Ib. payload were used, the al- 
increases to 54 mi 
solid-propellant rocket system visu 
ilized by the Aerojet engineers could be 
of delivering a 64-in. diameter 
payload to a 90 mi. peak. If the 
payload were replaced by an ASP rocket, 
1 50-Ib. pavload could be carried to 490 


system in 


] 
35 


ipabl 


9-ANn 
Z9U-1D 


solid fuel 

with roll 

ontrols to 
} 


hing 


unit is a three-stage 
stabilization and jet- 
zero-length 


vane permit 


ASP Performance 


\ perfect reliability record of over 80 
firings has been established by the ASP 
rocket ind built by Cooper 
Development Corp. Charles M. Zim 

f Cooper that ASP could 
used tactically as a high perform 
ir-to-air or ground-to-air missile 
the addition of a guidance sys 


de signed 


said 


ASP pavload is variable between 
ind 50 Ib. 
I'wo-staged with a Nike Booster 
the ASP has a calculated capability 
of 850,000 ft. with a 25-Ib. payload 
As a single-stage vehicle, it can go to 
200,000 ft. with 25 Ib. or 170,000 
ft. with 50 Ib. starting from sea level 

[he Air Force’s Rockaire program, 
now in its first phase with launchings 
at Holloman Air Development Center 
checking the theoretical calculations, 
was described by Robert M. Slavin of 
the Air Force Cambridge Research 
Center 

Second phase of the work will be 
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The annual meetings of the American 
Rocket Society and the American Society 
of Mechanical Engineers were covered 
by an Aviation Week editorial team of 
David A. Anderton, George L. Christian, 
Robert H. Cushman, Glenn Garrison, 
Russell Hawkes and Philip J. Klass. 











instru 
using 


the launching of completely 
mented rockets from an F-S6D 
ground tracking and telemetering 
Kor the third phase, a 
C-131B will accompany the 
launcher to collect the flight data. ‘T 
C-131B will be an telemeter 
Expected capability: 100 
mi. altitudes to be reached by ultimate 
development of the 
Britain’s Skylark 
veloped for a joint research project 
by the Royal Aircraft Establishment 
ind a number of universities was 
described by E. B. Dorling of RAI 
\ single-stage, solid propellant rocket 
the Skylark is 25 ft 
in diameter. Powerplant is a 
motor which has a thrust of 1] 
Ib. The vehicle is fin-stabilized 
Expected altitude is 490,000 ft. with 
a 65-lb. payload. The addition of a 
booster should push the altitude to 
700.000 ft 


urborne 
ing station 


prog! im 


research 


long and 174 in 
Raven 


sO 


The first launcher has been built at 
the Woomera testing range in Aus- 
tralia and the first firings are expected 


to begin later this year 


Simulated Human 


which appears to be 


\ computer P} 
ible to simulate the non-linear respons¢ 
of human operators in complex control 
based on limited tests to date, 
was reported by Dr. Anthony Cacioppo 
Cacioppo is head of human factors in 
Aircraft Corp.’s Acrophysics 


I 


systems 


Goodve il 
Dept 

If subsequent tests confirm that com- 
puter simulation of human response 1s 
indeed possible, it will open the way 
to better understanding of human con 
trol quantitative 
measurement and AClOppo In 
dicated 

Several lifferent basi 1] 
of inertial guida 
grators 
celerometers were describe 
by J. M. Slater of Nort} 
Autonetics Division Che 
delivered by Slater’s ssocia 
E. Wilcox 


In describing the 


reactions and their 
inalvsis, ¢ 


the design 


metcrs, inte 


Doyle 
extremelv severe 
wccuracy requirements imposed by in 
ertial 
more than one part in 10,000 
that no 
suitable for 


errors of no 
Wilk x 


single design ap 


navigation systems 
cone lude d 


proach i ill systems 


Program Aimed at Manned Space 


Flight Started by USAF Group 


By David A. Anderton 


New York—First steps of a program 
1imed at accomplishing manned spac 
flight arc 
of research initiated by the 
of Advanced Studies, Air 
of Scientific Research 

Work is about to begin on a rocket 
powered unmanned test vehicle for 
flight at extreme altitudes much highe 
than the orbits of any planned satel 
lites. The vehicle 
preliminary design by the Directorate; 
detailed design and fabrication of the 
rocket and its supporting equipment 
will be the responsibility of Aeroncu 
1 subsidiarv of Ford Motor 


now being taken as a result 
Directorate 
Office 


| orce 


was developed in 


tronics, Inc 
Company 


Competing Designs 

Paralleling this is work to be done in 
a space-environmental chamber built by 
Litton Industries for the Directorate 
Chis chamber is big enough for space 
suited technicians to move around and 
work in a synthetic environment simu 
lating a spaceship 

The contract for the high-altitude 
vehicle was let on a competitive basis; 


Acroncutronics was not the sole bidder 
Che problem was somewhat simpler 
than that of developing an ICBM of 
comparable aerodynamic performanc« 
because the re-entry problem did not 
have to be solved for the 
The major purpose of th 
fundamental 
extreme altitudes and to tr 
data back to the earth 
vehicle re-enter the 


test vehicle 
test program 
data at 
insmit that 
When the 
itmosphere, 
it will burn up from the sudden heat 
input of skin friction 

A second simplifying feature was the 
exper! 


is to get some 


doc 5 


small payload chosen for the 
ments 

Continued refinement of experimen 
tal techniques has reduced the payload 
of sounding rockets from the 2,000-Ib 
level of the V-2 to the 25-lb. of the 
smaller solid-propellant research rockets 
used widely today 

There is no major breakthrough in 
the design or development of the 
rocket vehicle; instead, there is what Dr 
Morton Alperin, head of the Director 
ate, calls a . combination of ideas 
to overcome the tough problems.” 
radicals of chemicals are being 


rocket propulsion in 


I're¢ 
investigated for 





contracts sponsored by Alperin’s officc 
Research along the lines originally sug 
gested by Dr. Fritz Zwicky, now a 
consultant to Acrojet-General Corp., 1 
being continued by Acrojct and the 
Phillips Petroleum Corp 

Work has been under way for about 
four umed specifically at the 
use of free radicals in propulsion. Other 
work has been free radicals 
but in non-propulsive ipplications 
Since the Directorate started its work, 
1 large program has been instituted a! 
the National Bureau of Standards by 
Department of Defense, with the Army 
as the IZETICY 

Lhe studies still are in a fundamental 
stage trving to and then 
tabilize the radicals. Depending 
on the concentration of the free radicals 


years, 


done on 


monitoring 


TCCOgZNIZC 
free 


Army Sponsors 8 


New York—Fight parametric studies 
for flying crane helicopters are being 
sponsored by the Army, said Meade H 
Mitchell, Jr., chief of the Aeronautical 
Research Branch of Army’s ‘Transporta- 
tion Research & Development Com 
mand 

Companies known to have study 
ontracts include Bell, Flettner, Hiller, 
Hughes, Kaman and Piasecki 

Studies are being made within frame 
work limits of eight, 12 and 16-ton pay 
loads and range requirements of 10, 25, 

100 nautical miles. The range 

problem defines the fuel needed for 
takeoff, flight to destination, cargo dis 
charge while hovering and return to 
base with 10 fuel left. 

Mitchell told the American Society 
of Mechanical Engineers that the eight 
should be completed by next 


50 and 


studic 
March 
Ihe Army has set down certain de 
sign parameters for its flving cranes. 
Diameter of the rotors will vary 
greatly from the verv small ones used 
in ducted fan applications to 85 and 
150 ft. diameters in the heavier eight 
categories 
Speed of ( 
This speed will 
make headway 
vet 1s 


0 kt. will meet army needs 

illow the copter to 
against 40 kt. winds, 
enough to climinate 
need for complex and weighty stream 
lining. Also cost will be reduced and 
design construction speeded 

(he cockpit should be so designed 
to give the pilot an unobstructed view 
downward of the cargo and the land- 
ing or discharge spot 

Che crew will probably consist of the 
pilot and a combination co-pilot/crane 
operator 

Ihe copter should be so built that 
it does not require special ground-han- 
dling equipment. As Mitchell put it, 
“we don’t want land cranes to have to 
handle fiving cranes.” 


slow any 
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ma propellant th »D , 

values around 600 sc 

+ O00 scc Cur 
impulse for 


+) 


imipul 


can vary from 
to as high is 3.000 o1 
rent 


chemical 


values ot 
fucls arc 


specih 
ound 250 350 
ecms to be a limiting value for chemi 
cal fuels 

An example of the free radical is th 


case of a small amount of atomic hy 
drogen present in liquefied hydrogen 
The free 
bining release enormous energy 

Alperin said that if the propulsion 
studies of frec worked out as 
well as hoped, it should be possible to 
phase them into the rocket-vehicle work 
to produce a big jump in performancc 
But he emphasized that speculation of 


improvement would b 


radicals combine and in com 


radicals 


performance 
premature now 


Crane Studies 


"The 
issemble fol 
portation 

The flving cranes 
ing range capability 
miles with in-flight refueling 

Multiple powerplants are a must for 
reliability and to kee unit weight 
down. The should | ea 1,000 


hour overhaul life 


machines should be easv to di 


llr, ground or water trans 
hould have a ferr\ 


f 3,000 nautical 


engine 


l'o save weight, consideration should 
the landing 
rt only the 
load which 
machine 


: 
be given to making gcal 


strong enough to supp 
helicopter and 


could be loaded while the 


not it pa 


hovers 

Hovering time will 
30 min 

Hovering 
should not take ground effect into ac 
count since the Arm 
copters to hover low over trees, where 
such an effect is not felt 

Greath 
for amphibious landing was 
within 10 vears bv Marine Col. Keith 
B. McCutcheon. ‘The concept of “ver 
tical envelopment” will have to be de 
veloped, according to McCutcheon, to 
replace landings from ships 
vulnerable to nuclear weapons 

In the future landings will have to be 
made from assault helicopters operating 


from 5 to 
per mission 
design onsiderations 


may require its 


of helicopters 
forecast 


increased use 


m issed 


from small carriers 

The Marine Corps, which as the last 
1946 helicopter 
aviation, is working to develop this new 
attack technique and 
cral CVE carriers 

Helicopter landing operations would 
prove advantageous because the copters 
could be launched from ships under 
way in a dispersed formation. Because 
copters are 10 times as fast as World 
War II landing ships, thev can operate 
as far from shore 
wind direction 


service to get imto 


ilreadv has sev- 


from carriers 10 times 
In addition tide and 
will become negligible factors. 


lo mount such an th 
Nlarines will need a 
helicopters: one-man copters for cour 
cr service, two-to-four place copters for 


und evacuation of wounded, as 


opel ition, 


“whole family” of 


liaison 
iult troop copters carrving 12-14 men, 
nd three and five ton cargo copters 

Marine helicopters will have to meet 
the requirements of ship compatibility 
I his iutomatic folding bladc« 
which is technically possible but at 
in rotor weight), ability 
to taxi, and a geometry that will fit on 
elevators and hangar decks. Also, th 
copters must be easily repairable und 
front line conditions and must be cap 
ible of carrving out their mi 
IR weather 

The use of helicopters is fly 
ranes to move a complete oil well drill 
ing rig into the jungles of New Guinea 

1S dc scribed bi | iwrence Mar h 
hief petroleum engineer of the Stan 
dard-Vacuum Oil Co. Using two Sikor 
} rted a 


micas 


20% increase 


ssions in 


skv S-55s, the 
total of 1.5 million pounds of equip 
ment to and from the drilling site—15 
mi. from its base at Sorong. The cop- 
ters made 1,134 with an 
flight time of 32 min. Cost of the oper- 
ition was $344,520 compared with 
$549.786 for the cost of a road 

Helicopter pavloads, now 
five-ton level, will go to a 
in the foreseeable future, said Edw ird 
F. Katzenberger, Chief Development 
Engineer, General Design, Sikorsky 

raft 

The S-5¢ 
ipabilitv. The ma hine 
record by lifting 5,000 kg 
to 12.000 ft 

Katzenberger showed slides of 
ketches of Sikorskv’s thinking 
future flving crane designs 

One model. which shows enough 
promise for Sikorskv to have built a 
wooden full-scale mock-up of 
the design, has a front-located cockpit 
followed bv a long. thin, flat-section 
fuselage supporting main, tail rotors. 


ompan\ transp¢ 


trip ivcrage 


iround 


30-ton level 


fiving 1 five te 


entlv set 


1] tt) lh ) 


now 


some 


ibout 


rough, 


First Missile Destroyer 
Commissioned by Navy 

Washington—USS Gvatt, first of 1¢ 
ships 


1s SC he duled fi IT 
Boston 


destrover-type guided missile 
planned by the Navy, 
commissioning today at the 
Naval Shipvard 

The Gvatt, equipped with a single 
twin launcher for Terrier guided mis- 
siles, is also the first warship to have a 
added to her hull 


pioneered in 


stabilization svstem 
structure. The 
Britain and already in use on se\ 
passengers liners, consists of two 45 sq. 
ft. retractable fins extending out from 
midships below the waterline to mini 


roll. 


svstem, 
eral 


M1Zc 
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TWO FRENCH Nord Noratlas transports drop paratroopers south of Port Said during Suez fighting. Drop zone is strip of dark land in 


foreground where some troops can be seen touching down. Light grey foreground is sandy marsh 


Canal is on other side of drop zone 


Pictures were taken by French photographer on mission, which was carried out by 25 Nord Noratlas airplanes. Five airplanes carried 
only materiel. Mission encountered very light ack-ack and no fighter opposition. 


French Drop Troops on Port Said 


"235 


NORD Noratlas airplanes flying over canal (left), waited for paratroopers to clear before dropping materiel (right), which included jeeps 
120 mm. mortars, 106 mm. field piece. Smoke (below) marks rocket attack on light Egyptian forces holding two bridges. Six French 


carrier-based Corsairs supported French troops endeavoring to cross bridges to get into Port Said. Tanks hold Port Said’s water supply 








Impact of Wilson’s Memo Will Be 
Known After Budget Hits Congress 


By Evert Clark 


Washington—F ull impact of Defense 
Secretary Charles E. Wilson’s “‘clarifica- 
tion” of Army and Air Force roles 
and missions will not be known until 
after the Fiscal 1958 defense budget 
reaches Congress—where _ interservice 
battles supposedly settled by the clari- 
fication are almost certain to be fought 
all over again. 

here is growing feeling in the Penta- 
gon that the new rules laid down by 
Wilson last week are neither as ““man- 
datory” nor as permanent as he in- 
tended them to be. 

Wilson said he issued his eight-page 
memorandum of clarification because 
the Joint Chiefs of Staff could not 
settle among themselves certain dis- 
putes—the main one revolving around 
control of the intermediate-range bal- 
listic missile. 

His memorandum appeared to give 
the Air Force control of the land-based 
IRBM, limit the growth of Army avia- 
tion, and keep airlift at about its present 
level. It also threatened cutbacks both 
in Air Force wing strength and in 
Army research and development. 

The memorandum gave the Army 
control over USAF’s Talos anti-aircraft 
missile and responsibility for “point 
defense,” leaving the Air Force with 
the role of “area defense’”—a job that 
would be carried out primarily by its 
longer-range interceptor missile, the 
Bomarc. 

Officially, Army’s immediate position 
was that it will try to live with the 
new rules. 

All top level military and civilian 
Army officials refused to discuss details 
of the memorandum, however, until 
they could study it carefully and get 
what they called necessary interpreta- 
tion of its fine points. 

A number of high-level meetings 
went on last week in an attempt to 
assess Army’s real position as a result 
of the memo. Privately, both military 
and civilian officials in the Army 
pointed hopefully to a number of fac- 
tors which they believe will keep the 
“clarification” from affecting them as 
drastically as it first appeared: 
© Reports that Wilson is on the way 
out as Secretary of Defense are more 
widespread than ever. There was some 
feeling that the memo was a strong 
attempt on Wilson’s part to settle the 
interservice rivalries which flared last 
spring (AW May 28, p. 26) before 
leaving office, although most Pentagon 
sources said it was simply an_ issue 
forced by the final work on Fiscal 1958 
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budget requests. At any rate Army feels 
a new secretary is almost sure to mean 
a new look at the Wilson memoran- 
dum. 

eMemorandum itself contains a num- 
ber of exceptions which Army looks 
upon as loopholes. 

e New technical developments might 
call for considerable revision of the 
memorandum at almost any time. The 
memo itself even allows some room 
for that. 

© Rapidly changing international situa- 
tion could outdate the memo. 

e Congress has not yet had its say. 
e Budget. With an increase in interna- 
tional tension and no election to make 
budget balancing as important as it 
was this year, Defense Department bud- 
get requests are almost certain to be 
several billion dollars above those of 
Fiscal 1957. Army feels there may be 
less cutting back in some areas than 
the memo indicates, even at the De- 
fense Department level 

The Wilson memo deals with what 

he called “five important problem areas 
which need to be cleared up.” They 
are: 
@ Army aircraft. Wilson maintained the 
limit on fixed wing aircraft at 5,000 Ib. 
empty weight, extended that limit to 
convertiplanes and vertical /short-takeoff 
and landing aircraft, which had no 
limits previously, and put a new limit 
of 20,000 Ib. empty weight on rotary 
wing aircraft. He added, however: 
“Specific exceptions for specific 
aircraft for specific purposes may be 
granted by the Secretary of Defense 
after consideration of Army require- 
ments and appropriate Air Force func- 
tions and capabilities.” 

Army aviation is hard hit so far as 
future plans go, spokesmen said, but 
not with regard to current operations 

The combat zone, as defined by Wil- 
son, is limited to “not more than 100 
miles forward of the general line of 
contact.” It “normally extends back of 
the front lines about 100 miles’ but 
can be “designated by the appropriate 
field commander.” 

This conflicts with the Army’s con- 
tention that battle zones in future wars 
will be several hundred to a 1,000 miles 
deep. 

The Army is specifically excluded 
from providing aircraft for strategic or 
large-scale tactical airlift, tactical re- 
connaissance, interdiction of the battle- 
field or close combat support. 

Army aviation spokesmen have at one 
time or another advocated letting the 
Army handle all of these except stra- 
tegic airlift. 


@ Adequacy of airlift. Wilson said the 
“current composition of the Air Force 
structure has been carefully examined 
and it appears that it presently provides 
adequate airborne lift in the light of 
currently approved strategic concepts.” 

Some Army spokesmen argue that 

they will be hard hit by this section of 
the memorandum. They say the Air 
Force has too many other worries— 
strategic bombing, air defense, tactical 
defense and attack, etc.—to want to 
give many budget dollars to airlift. 
e Air defense. Wilson said the “present 
state of the art justifies development 
of point defense’’ missiles for use out 
to a horizontal range of 100 nautical 
miles. 

Wilson gave responsibility for ‘‘de- 
velopment, procurement and manning” 
of point defense anti-aircraft missiles 
to the Army, including “the Nike I, 
Nike B and the land-based ‘Talos.”’ 

The Air Force gets the same respon- 
sibility with respect to area defense, 
including utilization of the Boeing 
Bomarc. 

e Tactical support. The Army is to 
continue development of missiles for 
close support of field operations—but 
with the limitation that thev be “‘de 
signed and programmed for use 
within the zone of operations, defined 
as extending not more than 100 miles 
bevond the front lines.”” Wilson noted 
that the missiles probably would be 
deployed with the combat zone “nor 
mally extending back 100 miles” 
and said this “places a range limitation 
of about 200 miles on the design criteria 
for such weapons.” 

This would leave the Army free to 

use all its tactical missiles up to and 
including the ballistic Redstone, which 
has a range of about 200 miles, and 
apparentlh, means that Redstone Ar- 
senal and the Army Ballistic Missile 
Agency will not be affected for some 
time. 
@ Use of IRBM. “Operational employ- 
ment” of the land-based intermediate- 
range ballistic missile is to be “the sole 
responsibility of the U. S. Air Force,” 
Wilson said. The Navy will operate 
shipboard intermediate-range _ ballistic 
missiles, and the Army “will not plan 
at this time” to operate the IRBM “or 
any other missiles with ranges beyond 
200 miles. 

“This does nat, however, prohibit 
the Army from making feasibility 
studies in this area,” Wilson said. 
Army officers, possibly grasping at 
straws, see the phrase “at this time” 
and the concession of feasibility studies 
as a hopeful sign. 

Wilson took some note of Congress’ 
warnings that duplication of defens¢ 
efforts and spending must be avoided 
and said copies of his memorandum 
were being sent to appropiate congres 
sional committees. 
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USAF Demonstrates B-52 Capabilities 


Baltimore—USAF last week demon 
strated the long-range capability of 
Strategic Air Command’s B-52 bomb 
ers and crews in eight non-stop pola 
flights, the longest of which lasted 324 
hrs. and covered 17,000 mi. 

Operation Quick Kick’’ also empha 
sized SAC’s round-the-clock readiness 
nd the ability to set the eight-jet Boc 
ing Stratofortress down on civilian ai 
fields in the event its own bases were 
destroved in time of wart 

I'wo of the planes landed in light 
snow on the 9,400-ft. runway at Balti 
more Friendship International Au 
port. The flights began on a Saturday 
morning and ended on Sunday after 
noon 

Pilots found the Friendship runway 
adequate for the giant hvdrogen bomb 
carr vhich had a landing weight of 
about 250,000 Ib., but outrigger whecls 
at the ends of the 185-ft. wing hung 
over the edges of the taxi strips 


What Flights Revealed 


Lh yperation, involving four B-52s 
from the 42nd Heavy Bomb Wing at 
Loring AFB, Limestone, Me., and four 
from the 93rd Heavy Bomb Wing at 
Castle AFB, Merced, Calif ilso. re 
ve iled that 

e SAC is confident that the B-5 


combat ready, even though it never has 


pinpointed the exact cause behind the 

ond Stratofortress crash near Castle 

months ago. Fire in the forward 

wheel well was blamed on the electrical 
stem, and the cause was narrowed to 
four or five possibilities. Fixes were 
made, and there have been no incidents 
involving the electrical system sinc« 
© Castle's 931d Wing is up to its full 
strength of +5 B-52s, and Loring’s 42nd 
Wing will have 45 aircraft within a 
few weeks. The 42nd already has full 
ersonnel strength 
e Pratt & Whitney J57-19 engine with 
titanium ompressor blades boosts later 
model B-52’s climb and cruise capabil- 
ity to a point where earlier models have 
trouble keeping up with it 
e SAC crews are eagerly awaiting deliv- 
cries of Boeing KC-135 jet tankers. The 
number of refuelings with propeller 
driven KC-97s on Operation Quick 
Kick was not revealed, but Lt. Col. Mar- 
cus L. Hill, Jr., commander of the 93rd 
Wing and aircraft commander of Gum 
drop 99, one of the planes that landed 
it Friendship, estimated that using the 
KC-135 would have cut at least threc 
hours from his 314 hr., 16,000 mi 
flight 

Col. Hill’s plane—The first B-52D 
produced—took off from Castle, flew 
east past Chicago, turned northeast to 
ward a point east of Loring, made its 
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ROUTES of B-52 bombers in non-stop polar flights covering 17,000 mi. 


CREW of B-52 which landed at Friendship International Airport, Baltimore, after record 
breaking flight. Left to right: Col. Donald Hillman, commander 42nd Heavy Bomb Wing, 
Seattle; Lt. Col. Robert Scott, Miami, Fla., pilot; Capt. Joe Bruce, Bardwell, Tex., ait 
craft commander; Maj. Charles Cheever, Milford, Ill. navigator; Capt. Amold Scott 
Morristown, N. Y. radar observer; Capt. George Rolby, Detroit, navigator; Capt. Ralph 
Smiley, East St. Louis, TIL, electronic systems officer; and S/Sgt. John Nelson, Stockholm, 


Me., rear gunner. 





simulated bomb run on Thule AFB, 
Greenland, flew over the North Pole, 
turned southward to Elemendorf AFB, 
Alaska, and San Francisco, and then 
flew directly east to Friendship. Average 
iltitude was 40.000 ft. Normal crew 
is six, but Gumdrop 99 carried nine 
Col. Hill also commanded SAC’s first 


B-52 combat crew 


Flight Route 


Ihe Loring plane carried Col. Don 
ald 1 Hillman, commander of the 
#2nd Bomb Wing and leader of the 
four-plane Loring flight, and was com 
manded by Capt. Joe B. Bruce. It 
code name for the operation was Squad 
Car | 

It flew from Loring to Goose Bay, 
Thule, the North Pole, Elmendorf 
Seattle, San Francisco (its simulated 
target), Los Angeles, Abilene, Houston, 
Tampa, Key West, Miami, Atlanta, 
Washington and Friendship—a distance 
of 13,500 mi.—in 26 hi 

It carried cight, maintained an aver- 
ge ground speed of 525 mph. to obtain 
maximum range and once hit a speed 
close to 700 mph. with a tail wind. 
Average altitude was about 35,000 

All eight planes broke the old record 
of 24 hr. aloft for the B-52. Record 
setter among the eight planes was com 
manded by Maj. Sam Morris. It took 
off with the Castle flight, covered the 
counterclockwise route over the pole 
ind along the West Coast and then 
flew cast to Loring, covering 17,000 
mi. in 324 hrs. 


Tunnel Contracts Go 
r rT e 
lo Westinghouse 

Philadelphia—W estinghouse  Electri 
Corp. received contracts totaling $3, 
300,000 to build components for three 
test wind tunncls 

A contract for $2.500.000 is for ma- 
jor modifications to extend capabilities 
of the 16-ft. transonic wind tunnel at 
the Langlev Aeronautical Laboratory of 
the National Advisory Committee for 
Aeronautics 

Glenn L. Martin Co. of Baltimore 
awarded another contract valued at 
$800,000 for two wind tunnels, one 
transonic and the other supersonic 

All three projects are scheduled for 
completion in 1958 

Equipment for the tunnel at Langley 
will include a 35,000 hp. motor, an 
axial flow compressor, and a switchgear 
and associated controls 

Under the Martin contract, Westing- 
house will furnish drives and controls 
for two wind tunnels captured from 
Japan and Germany during World War 
Il. 

A two stage 2,500 rpm. axial flow 
compressor will be built to replace the 
Japanese tunnel’s wooden compressor. 
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Lockheed test pilot Tony Levier stands in XF-104 cockpit at Edwards Air Force Base 
Calif. F-104As and two-seat F-104Bs are now in quantity production at Lockheed’s Cali 
fornia Division. F-104 wings are 21 ft., 11 in. from tip to tip. Entire plane is 55 ft. long. 
Note negative dihedral, simplicity of cockpit canopy, which is extremely light weight 


Pilot ejection is downward. 


XF-104 WING has drooped leading edge to increase lift, boundary layer control and plain 


flap at trailing edge. 


COCKPIT is roomy and visibility is good. 
forward of stick, which has numerous buttons for guns, rockets, etc. White-headed throttle 
has button for speed brake. Top three instruments are machmeter, remote magnetic indi- 


cator and flight indicator. 


Radar scope for fire control is directly in center, 
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Douglas Debentures 

ry. . 6) = . - 

lo Raise $25 Million 
New York—Douglas Air 

plan to make public offcring 

of convertible subordinate 

expected to raisc about 

capital fund 

writcr 1S 


ONSCT\ 


the 


ck 
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first of the year 
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lable so that it 
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HATCH of F-104 has been removed to show bottom of downward ejection mechanism. 
Nose gear retracts into fuselage in forward well. 


Pierce, | 


Solar Aircraft 
Solar Aircraft 


5189.200 net lo 


half. Uhi 
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mn 


Beside 
Des Moines 
Hiayjor 1ULS¢ 
Solar blamed 
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ultant produ 
with higher th 
osts, ol crtain 
manufacturing stage d 
Of the $51 million 
ceived in the latest 
fourth were for 
EASY to get to hydraulic panel drops out of fuselage, just aft of the main landing gear. 
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Northrop Trainer 
Designated T-38 


Northrop’s area ruled supersonic two- 
seat jet trainer (AW Oct. 1, p. 29), a 
prototype of which is to fly late in 1958, 
is designated the T-38. 

Scheduled to support, then supplant 
the T-33A, the T-38 is said to have take- 
off and landing characteristics equal to 
or better than the Lockheed jet trainer. 
Rate at 30,000 
fpm. 

The T-38 will duplicate many of the 
fiving characteristics of USAF’s Century 
Series fighters, including very nose high 
takeoff and landing attitudes and high 
rate of sink approaches. FLYTAF cur- 
rently sees a requirement for 400 T-38s. 


of climb is estimated 











included jet engine 
frame assemblies, missile 
industrial expansion joints. 
Solar declared its regular 
quarterly dividend, payable Jan. 15 to 
shareholders of record Dec. 31. 


Dividends 


Dividends declared: Chance Vought 
Aircraft, Inc., 40 cents, pavable Dec 
17 to stockholders of record Dec. 3: 
American Bosch Arma Corp., 25 cents 
nd 5% stock dividend payable Dec. 31 
to holders of record Dec. 5, and on 
preferred stock 5% cumulative series A 
ind B, $1.25 pavable Jan. 1 to holders 
of record Dec. 14; Lear, Inc., 15 cents, 
pavable Jan. 10 to holders of record as 
of Dec. 20; Continental Motors Corp., 
5 cents, pavable Dec. 28 to holders of 
record Dec McDonnell Aircraft 
Corp. 124 cents, plus a 3% common 
stock dividend, Jan. 1 to stockholders 
of record Dec. 17. 


components, air 
components, 


25-cent 


Wray: Atomic Defense 
Will Weigh Balance 

San Angelo, Tex.—lhe atomic bal 
ince between the Soviet Union and 
the West will be broken by the first 
power to ichieve an inpenetrabl« de 
fensive svstem that in effect cancels 
out the other’s nuclear offensive capa- 
bility and restores its own such ad 
vantage. Gen. Stanley T. Wrav, chief, 
Electronics Defense Systems Division, 
Air Materiel Command, made. this 
before the Texas Jet Age 
Conference here last week. 

Gen. Wray said that the U. S. de 
fense system, comprising the vast Dew 
Line and SAGE complexes, will be 
substantially in being and have a high 
degree of capability within two or three 
vears, giving this country the counter 
balance establish our 
nuclear offensive capability. 
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Fund Lack for Bases, Jet Trainer 


Delay, Slow USAF Changeover 


By Erwin J. Bulban 


Laredo, Tex.—Lack of funds needed 
to expand base facilitics and slippages 
in the development of new aircraft are 
slowing the USAF Flying Training Ait 
lorces effort to convert to jet opera 
tions. 

Lack of jet trainers is hampering 
lLYTAF’s mission because its current 
obsolete piston-engine flect lacks high 
altitude, high-speed performance _ re 
quired to train students properly in 
tactical requirements for communica 
tions and navigation, subjects that rank 
high in its schooling program 

Current jet conversion programs en 
tail phase-in of the twin-jet Cessna 
I-37A to replace the North American 
r-28A at the nine USAF primar 
flight schools operated under fixed fee 
plus cost contracts by civilian operators 
and replacement of World War II 
North American TB-25 Mitchells by 
Lockheed T-33As at FLYTAF’s three 
multi-engine basic lot training 
schools at Vance AFI AB, 
ind Goodfellow AFB, 

FLYTAF officers sav 

18 months behind 
ules. Latest problem 
failure 
gear to static tests—a 
trainer requirement 

Though the T 
behind 
pointed out it 
behind 
make 
tion seats, a requirement formed sub 
sequent to the setting of the original 
USAT 

Cessna does not believe the landing 
gear problem is a major one. The gear 
ittachment to the wing reached 70%, 
not the ultimate load, but Cessna be 
lieves it can beef up the structure to 
solve the problem.) 

FLYTAF plans to get on with fitting 
the T-37A into its program while the 
changes are made. It expects its first 
I-37 any day; plans are to start a 
Phase 8 evaluation by instructors and 
students at James Connally AFB, Tex., 
in January where the training manuals 
for the airplane will be developed. It 
hopes to begin replacing T-28As with 
Cessnas at primary bases next fall 

Introduction of the T-37A at these 
contract schools will probably entail 
some expansion of runway facilities 
The airplane can land in less than 
3,000 ft., but for safety reasons longer 
runways at some schools will be neces 
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that the T-37A 
original sched 


met about two 
f the landing 


critical 


wec ks ago, was 


pass 


months 
Cessna 
month 
Time to 


37A is 18 
schedules, 
s only about a 
schedules 


in luding cyec 


original 


re\ ised 


such changes a 


schedule, was agreed to bi 


sATY 


Need for longer runways is cited for 


delays in phasing in the T-33A for 
multi-engine basic pilot training. Of 
FLYTAF’s three such only 
Vance has converted to the 'T-33A. 

Goodfellow and Recse AFBs are 
awaiting authorization to expand facili 
tics. Funds have been appropriated by 
Congress to do the job, but indications 
are that the money may be diverted to 
what USAF considers higher priority 
requirements at other commands. Good- 
fellow’s program, approximately a year 
behind schedule now, entails expendi 
ture of $12 million, including two 
parallel 10.000-ft. runwavs. Its longest 
runway now is 5,400 ft., considered too 
critical for T-33A_ training, especially 
in hot weather 

Convincing students to make the Air 
their career is another high-rank 
ing problem. FLYTAF estimates that 
the Air Force spend $120,000 
$125,000 per man by the time he com- 
pletes B-47 or Century Series fighter 
training. After completing a year of 
training, the Air Force can only be cet 
tain in most cases of another two years 
service by its new officers 

Air Force is losing almost as 
officers as it trains, according to 
FLYTAF commander Maj. Gen. G. P 
Disoway. “Its like pouring water down 
a hole,” he referring to the re- 
placement program 

4 check of official FLYTAF data 
heavv the attrition rate is 
officers. Of a total 
first licutenants in 
Fiscal 1955, this grade came 
to 7.865 men, of whom 7,036 left th 
USAF after their first obligated tour of 
duty. In the first half of Fiscal 195¢ 
1 total of 4,846 first lieutenants in 
total strength of 39,022 left, 4,453 of 
these after their initial obligated tour 

Tour officer separation, all grade 
from the Air Force in Fiscal 1955 was 
12.366 of a strength of 129,070, includ 
ing 10.070 at the end of their obligated 
tours. In the first half of Fiscal 195¢ 
separation in ill grades totaled 6,745 
officers, 5,582 at the end of their obli 
gated tours. Separations other than at 
the end of the obligated tour were for 
reasons of death, retirement, hardship 
ind similar causes 

Io combat this heavy attrition, 
PLYTAF during its training 
that it is developing officers first, pilots 
second. Officer development programs 
receive high priority during the training 
program. Emphasis on the officer’s role 
and future possibilities of growing with 
the Air Force is aimed at increasing the 
new officer’s desire to make a career of 
the service. 
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FROM THE LAND, AND FROM THE SEA 


The Verrier Clears the Air! 


Convair’s versatile Terrier missile is now seeing land duty with the U.S. Marine Corps—affording 
you new and mobile protection! Already operational at sea with the U.S. Navy, the Terrier’s new 
mobility is provided by launchers and handling equipment developed specifically for ground use 
The Terrier gives the Marines tremendous and accurate firepower where they 
want it, when they want it—to destroy an invading aircraft 
Produced by Convair-Pomona in cooperation with the U.S. Navy Bureau of Ordnance, 
the Terrier now can clear the air from both land and sea for your protection! 
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AIR TRANSPORT 





Air Cargo Firms Need Sales Techniques 


By Glenn Garrison 


New York—Viewing the ait 


1 future whose po 


just 


Cargo 
industr 
round the corner’ is 
handicapping its present d« 

ording I. J. Harris, 
American Au 
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lirlines 
Harris said, if 
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epartments of 
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Speed 
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Another speaker at the 
tion materials handling 
New York Authority Aviation Dir 
John R. Wiley, called the rece 
ypened cargo terminal 
port no pushbutton faci 
it had 
modification as air cargo handl 
As an example, \W 
pointed out, the asphalt 
field side of the cargo 
be scooped out at relatively 


truc k bed level 


ASMI 
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been designed for expan 
ind 
needs required 
ramp o1 
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needed 


session 
president of 


John 
Emery Ai 
part of the 
freight problem is itching 
the market that alread ( 
tificated air carriers, according to the 
freight forwarding official, are 1 ro 
viding cargo transportation to eno 


chairman 
present 


tended that 


ict 
CX1S 


treme 


United 


ind irc lc iwuig 
coverage of the 


points 
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States 

It’s a 
moved on some of our airlines today,” 
claimed 


tough job to get air freight 


Emery 


Late Peak Time 
Difficulty 


so as to obtam best 


of scheduling cargo flights 
aircraft utilization 
was under discussion at the session. Ac- 
cording to Harris, the increasing 
umount of freight forwarders’ 
delivered to the airlines tends to move 
the peak time later in the day because 
of the time required for the forward- 
shipments before 
sending them out to the airlines 
Emery however, that while 
“vou used to be naive if vou thought 
the shipper would make his freight 
wailable at any time but 4:30 p.m.,” 
more than half of his organization’s 
customers now release their shipments 


business 


ers to consolidate 


said, 


it various times of day instead of peak 
ing in the afternoon 

An engineered approach to the de- 
sign of air freight terminals and their 
location on airports was called for by 
Charles F. Dworshak, sales and _ traffic 
director of Slick Airways, in another 
ASME: session on “airport planning.” 

Present air freight terminals are com 
parable to truck terminals, Dworshak 
said, without adequate docks, buildings 
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would mechani i] 
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Rathbone ud, 


create problems mo 


bridge type of device 
of vehicles to carr passenge 


eround tim 


ind us¢ 
to aircraft 
at intermediate stations by 20 to 30 

Nevertheless, the TWA official 
his airline watching experi 
ments with interest 

Each airline at New York 
tional Airport will have new responsi 
bility in handling its passengers on the 
ground under the decentralized terminal 
concept, Thomas M. Sullivan, Port of 
New York Authority aviation planning 
chief, pointed out. In Idlewild’s 
terminal setup, airlines will operate their 
individual terminal buildings and 
the waiting room, 
and similar facilities 

said the Port Authority is 
urcraft manufacturers to 


would mcrease 
said, 
Was such 


Interna- 


new 


own 
provide passengers’ 
restaurant 

Sullivan 
relying on the 
prevent major problems such as nois¢ 
in handling jet transports at airport 
terminals. The Port Authority has 
banned jets at their present noise levels 
from the airports under the agency’ 
jurisdiction 





Struggle for Control of ACTA 
Gives New Strength to Rival 


By Craig Lewis 


Washington—A shift in strength be- 
tween the two supplemental airline as 
sociations has resulted from the internal 
struggle for control of the Air Coach 
lransport Assn. which broke out a 
month ago (AW p. 12, p. 25) 

The dissident group that took over 
ACT A’s management in a sudden coup 
has consolidated its position with the 
election of a new board of directors, 
and four dissatisfied carriers have left 
ACTA and joined its rival, the Inde 
pendent Military Air Transport Assn. 

At a gencral mecting in Washington 
last week, the ACTA membership 
clected a new board to replace the one 
that resigned a month ago. The new 
board, headed by Ralph S. Cox, Jr., 
consolidates the insurgents’ control. 

With U.S. Overseas Airlines Presi 
dent Cox as chairman, the new board 
ilso includes Fred R. Atkins, of Cen- 
tral Air ‘Transport; George S. Patterson, 
Great Lakes Airlines; Irving Mansfield, 
Westair, and F. J. Averaman, Jr., Re- 
gina Cargo Airlines. 


ACTA Resignations 


Unhappv with the recent revolution 
ind the new management, four ACTA 
members resigned last week and 
switched their allegiance to the Inde- 
pendent Military Air ‘Transport Assn. 
The new IMATA airlines are General 
Airwavs, Los Angeles Air Service, Me- 
teor Air Transport and Modern Air 
l'ransport. 

Last week’s move to IMATA gives 
the organization new strength and puts 
it in a better position to compete with 
ACTA and the Air Transport Assn. for 
the militarv charter business that is the 
lifeblood of most supplemental airlines 

IMATA regains some ground in last 
week’s move that it lost earlier this 
vear when Slick Airwavs and the Flv- 
ing Tiger Line withdrew their aircraft 
from the IMATA flect and joined 
ATA. At the time, IMATA’s future 
seemed uncertain. 

The two supplemental air line asso 
ciations solicit militarv trafic for their 
members under exemption authority 
from the Civil Aeronautics Board, and 
the uncertain future of ACTA raised 
speculation that its exemption might 
not be renewed. 

However, the CAB renewed the ex 
emptions for both ACTA and IMATA 
until Dec. 1, 1957. The Board pointed 
out that the military need for com- 
mercial services still exists and decided 
to extend the present arrangement. 

The dispute in the ACTA member 


38 


ship which resulted in the resignation 
of four carriers burst out suddenly at 
the end of October when a group of 
airlines which were unhappy with 
ACTA policy met and decided to as 
sume control 

With the help of the five individual 
carners in the Trans American com 
bine, the dissident group marshalled 
the support of 10 carriers and appeared 
in the ACTA offices on Oct. 29, an 
nouncing that thev were taking over 

At that point, control of ACTA 
shifted to a management group which 
included Cox, Donald Hoirup of ‘Trans 
American and Amos Heacock, long a 
stormy figure in nonscheduled airline 
circles. Heacock is a former ACTA 
president, but he has been away from 
the Washington scene for over three 
vears. Air Transport Associates, Hea 
cock’s airline, was put out of business 
bv the CAB in 1951 for flving a fre 
quent scheduled service between Sc 
ittle and Anchorage without authority 

ACTA President A. J]. Rome resigned 
immediately after the coup, as did sev 
eral staff members and six of the seven 
directors. The new group has continued 
to run the organization, but not with- 
out difficulty. 


Insurgents’ Plan 


Heacock, Cox and their associates 
maintain that ACTA needs more ag 
gressive leadership than it was getting 
from the Rome group. The new group 
has met with Defense Department of 
ficials in an effort to promote more 
militarv business, and thev are expected 
to continue to use a vigorous approach. 


Heacock’s group is trying to persuade 
the Defense Department to stress the 
time-saving clement of air travel more 
heavily in bidding for contracts. Ob 
jections were raised to package bidding 
and requirements that pressurized 
equipment be used on overseas charters 
Che group also asked for access to in 
dividual and small group military traf 

The old management preferred a 
more diplomatic approach to the De 
fense Department and felt that it was 
untimely to become too aggressive 
when there were promising signs of 
improvement for supplemental airlines 
under the military single management 
system now going into effect 


CAB’s Role 


The membership rosters of both 
ACTA and IMATA will be finally de 
termined by the CAB when it rules on 
the member carriers’ applications for 
uthoritv as supplemental air carriers 
Last July, CAB Bureau Counsel recom 
mended that 33 of the 54 applications 
on file be denied 

Ihe status of the carriers is currently 
clouded by a court decision which rc 
sulted when the scheduled airlines 
ppealed the decision of the CAB a 
vear ago to grant substantial new au 
thoritv to a new class of airlines called 
supplemental air carriers 

Ihe court found that the CAB failed 
to show sufficient evidence to support 
the granting of interim operating au 
thority in exemption form to the non 
scheduled airlines while awaiting a de 
sion on their appliactions 

After some extensive legal maneuver 
ing, the CAB has obtained a breathing 
period in which it must make up its 
mind on what steps to take next to 
provide authority for the nonscheduled 
lirlines. That decision must be made 
bv Dec. 28 


Pilot Fatigue’s Role in Accidents 
Debated at Geneva Civil Air Meet 


Geneva—Pilot fatigue and the part 
it plays in airline accidents highlighted 
the opening sessions of a two-week con 
ference on civil aviation which began 
here last week under the sponsorship 
of the International Labor Organiza- 
tion. 

The conference is being attended by 
20 delegates from 13 nations represent 
ing both emplovers and employes in 
civil aviation. The agenda is largely 
devoted to problems involving flight 
crews, and the delegates will grapple 
with the touchy subjects of pilot flight 
time and working hours. 

These items were argued at the re 
cent Air Line Pilots Assn. biennial con- 
vention in Chicago but no firm con- 


lusions were reached (AW Nov. 19, 
» 39) 

A report presented to the Geneva 
delegates by the International Labor 
Office urged the adoption of standard 
flight time limitations to provide an 
idequate reserve of pilot efficiency and 
stamina to serve as a buttress in the 
event of emergencies 

The report emphasized that there are 
no detailed international standards gov- 
erning work hours or flight times of 
crew members at present and warned 
that the framework of standards of the 
International Civil Aviation Organiza- 
tion are so broad that musinterpretation 
resulting in abuse can result. 

While the report concluded th 
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which the average pilot will experienc¢ 
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Investigat 
in which pilot fatigue was suspected as 

mtributor cause The re 


port conceded, however, that other fac 


xists for determining point at 


uC 


ion findings of 12 accidents 


were cited 


ors may have been responsible for the 


iccidents ind idded 

It is unfortunately never possible to 
carry out scientihc tests for fatigue on 
those involved in 
dents because if thev survive the 
dent, the shock effects would invalidate 


inv fatigue tests that could be devised.’ 


who have been CCl 


icCl 


Flight Time vs. Safety 


Several extracts 
reports were the re 
port to illustrate the possible effect of 
ong fiving safetv. For ex 
ample had been on 
ilmost 24 continuous duty, in 
cluding about nine hours flving, which 
must have contributed to fatigue.” 

In another case in which the crew 
had duty for 224 hours, in 
cluding 19 hours, 55 minutes of flight, 
the report said It appears possible 
that he (the captain) was feeling the 
effects of considerable fatigue just 
ifter a lengthy flight, he had to 
undergo the tension in landing opera 
unfavorable weather condi- 


from official acci 


dent included in 


hours on 
The 


hours 


crew 


bec n on 


whe a 


tions in 
tions.” 

Che report said that it is not enough 
to consider only the hours flown in 
the impact of fatigue. It 
cited a previous study by the Interna 
tional Air Transport Assn. in which 
fatigue was attributed to such factors 
is weather mechanical de 
fects, long ground delavs, private wor 
ries and “burning the candle at both 
ends a 

I'he ILO report also said that lab 
oratory experiments conducted by the 
Applied Psychology Research Unit of 
the British Medical Council indicated 
there is “no simple relation between 
the frequency of errors and the length 
during which work had been 
continued, as would have been neces- 
sarv if fatigue were to be accepted as 
an explanation.” 


ALPA’s Stand 
The 


analvzing 


conditions 


of time 


International Federation of Air 
Line Pilots Assns., however, contends 
that the “accident potential increases 
with the extension of flight dutv be 
vond eight hours.” 

Although the Air Line Pilot Assn 
presented comprehensive studies of 
flight time and working hours at its 
biennial convention, the fatigue ele 
ment was not raised as an issue. ALPA 
delegates appeared to be more inter 
ested in working conditions (time away 
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Ihe report also pointed out the lack 


some 


India 


regu 


time im 
company 


of constant relationship between con 
epts of dutv hours flight 
By wav of illustration, it said 
short-haul flights mav 
than two hours duty 
to flight time. On the other hand, 
hours of work on other short-haul 
flights can be verv long in relation to 
flight time 

For example, four daily short flights 
of two hours each resulting in eight 
hours flight time can result in 12 hours 
duty 


Aero-Medics Say 
Will Be Greatest 


Wright-Patterson AFB, Ohio—Ex 
plosive decompression is the most seri 
ous medical problem in the coming 
transports, 


ind time 
some 
involve no more 


time in addition 


time 


operation of jet 
according to a panel of experts at the 
\viation Medicine Symposium con 
ducted by USAF’s Air Materiel Com 
mand 

Che panel also discussed the problem 
of ultrasonic sickness, and it 
gested that a noise standard be set for 
the interiors of jet transports to guard 
against the possibility of physical dam 
age to occupants 

The 
the aviation medicine conference held 
it AMC headquarters. The panel in 
cluded Brig. Gen. Odis B. Schreuder 
USAF Ret.) director of medicine for 
Pan American World Airways’ Atlantic 
Division; Dr. Donald Stuhring, Depart 
ment of Preventive Medicine, Ohio 
State University; Maj. Stanley White, 
\ero-Medical Laboratory, Wrght Air 
Development Center, and Maj. Joseph 
M. Quashnock, School of Aviation 
Medicine, Randolph AFB, Tex 
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The the 


Geneva meeting is empowered onlv to 


Zealan 


n t 


I rance 


mplement 


posed by 


I 
two pilots 


his 


ind in 


ber 


mad cle iT that 


report 
make suggestions and recommendations 
wiation labor matter The 
International Labor Office, however, 
presumabh will present findings of the 
meeting to ICAO and consult with that 
body on measures that may 
tended action 
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require Cx- 


Decompression 


Jet-Age Problem 


compression, 
Maj. White compared it with the det- 
onation of 100 Ibs. of explosives inside 


Discussing explosive d 


when 
raft 


the cabin. The problem occurs 
there is 
it altitudes when pressure is decom 
pressed in than } that 
the lung cannot be “dumped” o1 equal- 


the the de 


loss of pressure im an alt 


less second so 


ized at same rate as com- 
pression 
White said that there 
of decompression in commercial ait 
travel between Februarv 26 and Mav 26 
of this vear. He pointed out, however, 
that these were cases of rapid decom- 
pressions. None were explosive 
When explosive decompression oc- 
25,000 ft.. an immediate 
made to protect the 
He added that 
a passenger not strapped in his seat 
15,000 fpm 
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curs above 
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comes a “missile.” 
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BOAC, BEA Investing $668 Million 


British Overseas Airways Corp. in- 
vestment im aircraft will total morc 
than $500 million when current orders 
are filled, including those for the Boe- 
ing 707 and de Havilland 118. British 
European Airways Corp. investment 
will approach $168 millon. 

hese figures were put before the 
House of Commons this week by the 
government. The combined cost of 
Bocing jets and the DH 118s was given 
as $280 million 

On the basis of the previous figure 
given for the Boeing purchase of $123 
million, including engines, this would 
mean an investment of $157 million in 
the new de Havilland jet. This could 
mean a fleet of 20 or more DH 118s. 
The government said BEA could be 
expected to invest in helicopters and a 
small number of jet aircraft for longe: 
routes during the next five vears 

During debate on a bill which would 
increase the borrowing power of the 
state airlines, strong demands werc 
heard that British Airlines in the future 
should be required to buy British air 
craft only. Minister of ‘Transport Har- 
old Watkinson replied that, “There is 
no real break in the general policy of 
buving British whenever we can, but 
if we are to sell aircraft in the world 
then I think we cannot just refuse to 
buy on merit anywhere.” 


eh eee caguinett. 
ah > ae mi 
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[he government disclosed that as 
much as one third delivery costs may 
be paid to Boeing before any of the 
fifteen jets on order are delivered. Wat 
kinson said close study would be made 
of the Princess flying boats now co- 
cooned to see if they could be put to 
use. 

During the course of the debate 
one of the strongest criticisms yet heard 
was made of the Britannia when one 
member asserted: “It would appear that 
perhaps the most suitable role for the 
Britannia at present would be for it to 
be sold in the export market as a troop 
carrier to a potential aggressor.” 


Military, Airlines to 
Cooperate on Airports 


New York—Critical airport problems 
faced by the Air Force in operating 
heavy jets soon will confront commer- 
cial aviation, Maj. Gen. Lee B. Wash 
bourne, Asst. Chief of Staff, Installa- 
tions, pointed out in a recent New 
York address. Speaking to members of 
the Metropolitan Section of the Ameri 
can Society of Civil Engineers, General 
Washbourne called for continued co 
operation between civil and military 
engineers in planning airport design 
and construction. 


Northeast Washington Facilities 


Congestion at Washington National Airport forced Northeast Airlines to locate its opera- 
tions office in an automobile trailer to handle its new service into the capital which began 
on Nov. 27. Northeast Airlines also had to locate its ticker counter in wing of a building 
north of the main waiting room, where ticket counters of most airlines are located. Wing 


will be shared with Delta Air Lines. 
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Describing Air Force experience with 
some of the major problems, the officer 
cited 
e For noise abatement, a method of 
reducing ground runup noise is “‘virtu 
ally at hand” and will be instituted 
within the next few years. ‘There seems 
to be no prospect, however, for “any 
great reduction” of noise produced by 
jets in flight. One new test stand for 
engines of 40,000 Ib. thrust will cost 
the Air Force about $700,000. Sound 
proohng will have to be provided for 
facilities housing such _ noise-sensitive 
functions as communications, briefing 
rooms and the like. This may be ac- 
complished through double partitions, 
suspended ceilings, double windows 
and absorptive liners. 

e To handle increasingly heavy jets, 
runways at some Air Force fields have 
grown from the general 150-ft.-wide, 
4,000-6,000-ft.-long strips of World 
War II to heavy-duty runways up to 
15,000 ft. long and 300 ft. wide with 
reinforced shoulders. Primary base siz¢ 
has increased from about 1,200 acres 
to 5,000 acres. Pavement thicknesses 
ire being increased by as. much as 40 
to 50%, now requiring 24 in. of con 
crete in some Cases. 

e Protection of personnel, ramps and 
runways against jet blast will requir 
widespread use of blast fences. One 
Air Force base already has asked for 
more than 9,000 feet of blast fen 

construction. Jet blast raises pavement 
temperatures to as high as 1,000 de 
grees at runup, but even more trouble 
some are blasts caused by lower power 
settings because this range of engine 
operation takes place over widespread 
ireas. The areas include aprons, taxi 
wavs and parking pads, can injure per 
sonnel, damage equipment and crod 
unsurfaced areas. Over an unsurfaced 
area, the jet blast scatters debris and 
dust which can cause severe damage to 
turbines when sucked into jet engin 
intakes 

e Ground handling of jets may require 
“some entirely new concept” of mov 
ing and servicing. The Air Force ex 
pects to use hydrant fueling svstems 
ilmost universally and to d 

quate flush lighting 

e The practice of converting military 
lircraft designs to commercial use wil 
continue, and providing runways, navi 
gation and maintenance facilities to 
support their operation will require 
“close exchange of ideas” between 
civilian and militarv engineers 

Progress in the development of ver- 
tical takeoff and landing and short take- 
off and landing aircraft was noted bi 
General Washbourne as a “bright spot” 
in the airport construction picture. 
These planes will permit great reduc 


tions in runway pavement areas, grad- 
ing, clearing, real estate and lighting 


requirements, he said. 
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“New TWA Hangar at Kansas City 


New Trans World Airlines hangar which can hold 10 large aircraft at one time is going up at Kansas City Mid-Continent International 


This is supported 


from center pylon by steel cables. Hangar is 1,000 ft. long, 420 ft. wide. Right is completed main administrative office 


AVIATION WEEK, December 3, 


1956 








Soon, the oceans around Canada will be patrolled by the first aircraft developed 
specifically for Canadian maritime reconnaissance duties...the Canadair- 
designed CL-28. 

Developed from the Bristol Britannia class by Canadair, this is the largest aircraft 
ever to be manufactured in Canada and we at Canadair regard tt as a tribute to 
our capabilities that the RCAF selected us to do the job. 

Size, of course, is not the only factor, for we are equally at home in the design and 
production of jet fighters, training planes, airliners, guided missiles or even 
components for other aircraft. What counts most ts our outstanding record for 


cost performanc e. on-time deliveries and quality of manufacture. 


“an LIMITED, MONTREAL, CANADA 
AIRCRAFT MANUFACTURERS 





a 


A subsidiary of GENERAL DYNAMICS CORPORATION, New York, N.Y.— Washington, D.C. 
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CANADAIR HAS PRODUCED MORE JET AIRCRAFT THAN ANY OTHER CANADIAN MANUFACTURER 
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service between Tampa and St. Peters 
burg-Clearwater, Ila. and points on the 
carriers Atlanta-Chicago route Now 
the Board has reversed itself, and the 
route will be considered in the Great 
Lakes-Southeast Cas« 

he August decision also added 
Greensboro-High Point and Winston 
Salem to National's route duplicating 
existing service by Capital Airlines and 
astern Air Lines. The CAB has now 
decided to defer its decision on this 
issuc and to conduct an investigation to 
determine whether ¢ pital or National 

both, can best meet the requirement 
of the two cities 


Havana Plans $2.5 


Million Heliport 


Havana—Plans for the immediate con 
struction of a $2.5 mullion helicopter 
terminal building in the heart of Old 

this week 
The terminal, according local re 
ports, will be the seco in Latin 
America, the other being in Mont 
video, Uruguay 

Ihe terminal will be constructed on 
4 000 ‘q meters of land three block 
from Havana harbor It will provid 


Havat were announces here 


both passenger and cargo service be 
tween Havana and surrounding towns 
ind cities in Cuba 
The structure will be a_ four-stor 
building with the roof serving as a land 
ing field for the copters. Bottom floor 
of the building will be given over to 
mall businesses and the three top floors 
t \ garage in the basement 
provide parking for 200 automo 


[he terminal is expected to be com 
pleted by the end of 1957. Heading 
the helicopter firm. ‘Terminal Del Heli 
copteros, S. A., is Vladimiro Kresin, 


Cuban business man 


PanAm Reports Profit 
For First Three Quarters 
Pan American World Airways re 
ported net profit of $12,722,000 for 
the first nine months of 1956, com 
pared to net profit of $10,307,000 for 
Operating 
revenues were $216,588,000, compared 
to $179,273,000 in 1955—an increasc 
of 20.3 


18.3% over the same period last vear 


SHORTLINES 


similar period last veat 


Operating cxpenses rose 





> American Airlines’ October passenge: 
trafic registered a 12% increase over 
that of October 1955. American flew 
449 million passenger-miles during the 
month 


> Bendix Airborne Weather Radar has 
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AIRLINE OBSERVER 


© Bocing Aircraft and airline 

to tackle critical problems involvin 
port operations ts will 
major vendors will be invited to d 
ment. Matters on which airline 


‘ 


to begin long-range planning 


cnginc starting, engin emo' 


© Sabena Belgian World Airlines has taken delivery of the first of 10 
DC-7Cs. It will place the new transport on scheduled service over the 
New York-Shannon-Brussels route in January. The airline plans to place 
its DC-7Cs into non-stop New York-Brussels service early next summer. 


© Douglas Aircraft will incre deliveries DC 

15 aircraft per month next ve 

now total more than $1 I] 

ommercial backlog in the 

> Western railroads have asked the Interstate Commerce Commission fot 
a 5% increase in first-class passenger fares in an apparent move to spike an 
earlier bid by eastern railroads for a 45° fare increase. Western companies 
fear the big tariff boost will have a damaging effect upon the all-important 
interline transcontinental trafic and hope the request for a 5 increase 
will encourage eastern lines to drop their demands to a more reasonable 
fare level. 


> astern Air Lines esti 
will total 4,800 during 1957 
October ot this veal imounted te ? C 


l urnover 
total of new employes to reach 


> U.S. airline sales officials will intensify promotional activities in Europe 
as a result of the mounting volume of tourist travel to the U.S. One esti 
mate puts the number of tourists visiting the U.S. from Europe, Canada 
and Latin America at one million annually. It also is estimated that 
approximately $700 million is spent each year for this travel, exclusive ot 
local border traffic. 


© Lockheed and Douglas are charging 
rent earnings and, as a result, mav show 


estimates development and experimental 


million, of which about $12 million is charg 


development costs reached $16,7 
fiscal vear which ended Nov sulk of t in 


DC-5S 


UU.,UU0U during the 


> Airlines are concerned that designs of new terminal buildings planned for 
such international airports as Los Angeles, Honolulu and Miami may not 
include proper custom and immigration facilities. Because of the expected 
increase in traffic, airlines fear ground handling of international passengers 
may bog down unless streamlined inspection procedures are incorporated 
into the original designs. 


©» United Air Lines may establish a total of five 

projected reorganization of its sales department 

have been opened in San Francisco and Los Angele 

ind southwestern regions. Long-range planning includes region 
Chicago and New York, with the fifth probably going to Seattle 
date has been set for completion of the over-all program 


> No-show problem has not improved since adoption of phase one of the 
ticket-pickup plan which went into effect on Sept. 16, according to a 
sampling program conducted from Oct. 14 to Oct. 20 by the Air Transport 
Assn. However, the airlines will form no definite conclusions on phase one 
until it has been in effect for at least 90 days. 














PIAWNWE FAX 


by STANDARD OIL 


COMPANY OF 


CALIFORNIA 


Delivering groceries to the Sierra crest 


I need with Chevron Aviation Gasoline 80/87 in our 


Snowbound in June! Every year from November to the 


first days of summer. a snow-survey engineer and his wife 


are isolated in their home high in the mountains south of 
Lake Tahoe. And each month Max Jones. a e2rocel ot 
Gardnerville, Nevada, flies over the Sierra Nevada’s crest 
to drop fresh vegetables, meat and mail into the soft 
snowdrifts piled near their door. 

“Much of the trip is low-level flying.” says Mr. Jones. “In 
spite of going over the top at 10.000 feet I don’t have much 


room to spare. But even in a downdraft I get all the power 


Stinson’s Lycoming. Chevron 80/87 gives me performance 
to spare when [I’m climbing. yet I can lean down for real 


conomy in level flight. Burns clean. too: never fouls pl os 


klying over this kind of rugged wilderness calls for a 
really dependable engine. Ours has 500 hours on it no 

ind RPM Aviation Oils have kept it good as new. Com 
pression is still up to factory standards. It’s never missed 
1 beat, always runs smooth as a watch. All the vears 


I've flown, I’ve never had engine trouble using “RPM’.” 





TIP OF THE MONTH 


Downdrafts are often violent 
near the top of a mountain range 
Mr. Jones advises flying on the 
windward side of any ridge or 
pinnacle; then you can turn 


upw ind if vou hit a pocket 


We take better care of your plane 


AVIATION 
GASOLINE 
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been ordered by C ipital Airlines, North 
cast Airlines and Varig Airlines of Bra 

Capital is installing the radar on its 
Viscounts; Northeast will use it on the 
10 DC-6Bs it has on order, Varig will 
install the radar on its 1049G and 1649 
Constellations. 


> Braniff Airways will begin using its 
hhed DC-6 transports Dec. 10 on 

to South America. Braniff has 
dernized its DC-6s under a $1,150 
program which included installa 

of Pratt & Whitney CB-16 en 

Ihe new engines have increased 
transports’ capacity by $5 on 
S.-Argentina flights Branifft has 
ived the first of five Convair 440s 


rder 
Ucl 


> British European Airways reports in 
reased revenues, traffic and capacity for 
the summer of 1956. In the April-Sep 
period, BEA’s revenues i 
sed 10.7 to $41,410,000, and 
sengcr-miles were up 15.3% to 525, 
000. Capacity was increased 15.5 
54.548,000 ton-miles. The revenuc 
factor dropped from 65.9% in the 
us summer to 65.3% last summet 


> Central Airlines begins service today 
on its new Denver-Oklahoma Citv and 
Amarillo-Wichita routes. Central will 
te one round trip flight over each 

dav but Sunday 


> Colombia's largest airport has been 
pened at Barrancabermeja to aid oil 
n in the area and to serve as 

rnate for international flights to 

ind Barranquilla. The airport 

104 ft. runwav designed to han 

takeoff weights of up to 133,000 Ib 


> Eastern Air Lines’ flight simulator in 
ctors have decided to authorize the 
\ir Line Agents Assn. to represent them 


> Ozark Air Lines carried 34,662 pas 
wers, 127,743 Ib. of air mail, 304,- 
13 Ib. of express and 184,671 lb. of 
ight in October for a company record 


ill four tegories 


> Seattle-Tacoma International Airport 
handled 110,033 passengers in October, 
n increase of 11% over October 1955 
Air freight traffic increased 24° 
3,020,508 Ib. in the same period 


> Southwest Airways’ president John H 
Connelly is touring European aircraft 
factories to inspect turboprop transports 
being offered to the local airlines as re 
placements for their piston equipment 
Connelly is conferring with Fokker on 
the F-27, with Vickers-Armstrong on 
the Viscount and with D. Napier & 
Son, Ltd. on the Napier Convair con 


version 
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COCKPIT 
VIEWPOINT . 


By Capt. R. C. Robson 


Automatic Communications 


One of the best estimates of our acronautical future was served up at 
Washington National Airport recently \ pilot in the number two posi 
tion for takeoff grumbled about the long delay and inquired of the tower, 
in a peeved voice, 

What are vou guys going to do in a few 
Quick as a flash came back the answer, 
“Make vou number four for takeoff.” 

t is unquestionably true that until we get some sort of an automati 


irs when trafic doubles? 


nunication system im operation we are going to see contmuous deteri 
oration of the traffic situation. On the night of Oct. 31, for example, | 
sat at the ramp, with engines running, for twelve solid minutes with 
microphone in hand trying to get in a call to the LaGuardia Ground 


Controller 


Traffic Deterioration 

Only a week before I had taxied out, was cleared into position and 
for takeoff, and left the area without once contacting the tower. Other 
urcraft also took off and landed while many circled overheac Yet for 
five minutes there was no reply nor transmission from any aircraft 

Why? Because in order to keep the operation running the tower 
controller had to talk continuously and assume that aircraft were hearing 
him and complying. Had he stopped for replies, trafic too would have 
stopped 

Perhaps this doesn’t sound like much on paper, but it is impressive 
via a plane radio in the midst of a snarl. It is a tribute to that con 
troller that landings and takeoffs were accomplished speedily and orderls 
It is also a g1 iphic illustration of whv we need automatic message transmis 
sion quickly 

Many airports have long passed the saturation point using today’s 
techniques. Only alert pilots and controllers, plus a measure of 
keep things moving. Only an all out program on automation 
munications field will keep them moving in the future 

But—and here is the crux of the matter—who is going to do this? Remem 
ber the VOR-Tacan hassle? It is entirely possible that automatic mes 
sage transmission will produce an even bigger fight. Like Vortac, this fight 
] 


iS 


may be fought more on political operational grounc 


Many Techniques 


There are many techniques in operation today which can be used to 
help 

netic tapes, television and many other processes. There are various 
to fight jealously for 


uur Communications problem. There are memory storage tubes, mag 
LON 
crmment agencies and manufacturers who are going 
their pet. It is doubtful that the CAA has the power to arrive at any 
sort of a firm decision as to which process or which gadget to use. So 
it is entirely possible that the most important thing in aviation, automatic 
messages, mav be far in the future 

ach year aircraft increase in both numbers and speed. Pilots realize 
that it is necessary to “stay ahead” of the aircraft in order to operate 
safely. The same realization must be made regarding communications 
Clearances must be delivered faster and arrive on time, weather and airport 
information must be speeded up. Position reporting must be almost 
instantaneous. This cannot be done with present hand mike techniques 

Some of the stuff in the last two columns may sound like old hat—it 
has been printed before. But it is still valid. Despite the publicity given to 
the air trafic control problem, conditions at the local airport and en rout 


ire getting steadily worse. 











NOW. FASTEST DAILY” 
TRANSATIANTIC AIRFREIGHT »: SEABOARD 
SUPER CONSTELLATIONS! 


j 
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* Monday through Friday 


Cut hours from your delivery schedules. Seaboard Airtraders will fly your freight faster 
than most passengers travel. Only Seaboard offers this daily, super- speed service aboard 
all-cargo Lockheed Super Constellations . .. largest, fastest freighters in the sky. Get your 
freight there first at no extra cost... Fly it Seaboard! Contact your Freight Forwarder, 
Railway Express or call Seaboard’s Airtrader Service. 


Europe - Middie East - Far East 


SEABOARD & WESTERN AIRLINES 


Only Scheduled Transatlantic All-Cargo Airline 
80 Broad Street, New York 4, N.Y. « WHitehall 3-1500 
1001 Connecticut Avenue, N.W., Washington 6, D. C. « REpublic 7-1430 


Foreign Offices: Amsterdam - Athens - Brussels - Copenhagen - Diisseldorf - Frankfurt/Main - Gander - Geneva 
Hamburg - Havana « London - Luxembourg - Madrid - Milan » Nuremberg - Paris - Shannon - Stuttgart - Zurich 


GENERAL AGENTS 
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Airline Traffic — Third Quarter 1956 





Revenue 
Revenue Passenger Load | , S. Total 
Passengers Miles Factor Express Freight Revenue 
(000) Ton-Miles 


DOMESTIC TRUNK | | 
American 2,017,784 1,325,213 4,628,021 2,678,288 | 18,949,560 153,269,021 
Braniff ‘ 434,133 178,351 648,973 382,857 1,059,497 19,188,476 
Capital 811,504 280,293 823,242 609 ,738 931,413 29,190,670 
Continental 183,746 69,109 211,414 81,578 306,575 7,233,044 
Delta 575,914 270,762 879 , 569 847 ,080 1,790,227 29,535,129 
Eastern 1,816,804 875,427 2,689,986 1,358,012 3,727,485 96,479,088 
National 280,014 183,432 630 ,947 126,743 1,010,238 20,446,334 
Northeast 212,067 42,407 30,676 56,612 98,283 4,032,365 
Northwest | 367 , 483 259,704 1,135,383 716,816 2,054,714 29,359,453 
Trans World 1,096,766 930,461 2,877 ,964 2,339,895 5,877,101 100,189,909 
United 1,700,807 1,225,455 6,035,198 3,343,292 | 14,081,536 141,259, 867 
Western 309,745 159,129 645,798 254,46! 492,378 16,609,788 


INTERNATIONAL 
American 38,429 27 , 908 36,175 2,273 3,818,761 
Braniff 8,605 18,715 52,316 188,086 2,358,671 
Ceribbean Atlantic 44,134 3,082 3,161 18,751 299,276 
Delta 15,418 17,713 19,400 103,933 1,955,273 
Eastern 79,924 106,800 166,900 234,317 | 105,234 | 11,758,724 
National 23,872 11,932 21,971 11,983 81,858 1,329,913 
Northwest 36, 907 74,060 2,496,900 64,616 | 13,008,323 | 13,869,579 
Pan American 

Alaske 28, 166 125,445 | 1,237,242 4,273,071 
Atlantic 326,935 428,750 2,869,237 5,869,818 53,171,726 
Pacific 87,212 253,228 2,974,563 3,838,038 32,885,110 
Latin Americo 339,790 331,012 992,099 9,345,986 | 41,270,018 
Panagra | 37,328 44,207 162,319 904, 487 5,777,885 
Trans World 92,668 246,223 2,130,785 2,386,775 | 30,074,700 
United 32,740 81,337 270,852 172,829 8,746,387 





LOCAL SERVICE | 
Allegheny 115,960 19,257 20,398 25,865 1,939,027 
Bonanza 32,517 7,139 10,768 23,536 721,997 
Central 32,007 5,304 11,640 16,455 541,381 
Frontier 54,489 14,062 47 ,867 177 , 946 1,687,544 
Lake Central 36,705 5,741 6,905 566,895 
Mohawk 94,134 16,545 16,308 32,487 1,654,319 
North Central 162,415 26,405 56,294 2,678,276 
Ozark 87 , 257 13,475 30,851 31,279 1,379,818 
Piedmont 112,928 21,451 42,108 35,902 2,174,093 
Southern | 49,196 8,650 24,984 900 , 037 
Southwest 85,997 17,328 23,642 23,170 1,710,917 
Trans Texas 59,190 13,487 39,746 68, 531 1,419,874 
West Coast 62,082 10,792 10,492 16,580 1,009, 129 





HAWAIIAN 
Hawaiian 134,348 18,679 10,812 338,017 1,965, 664 


Trans Pacific 73,132 | 9,255 2,391 52,483 744,058 


CARGO LINES 
Aerovias Sud Americana .. | 1,987,862 1,987, 862 
Flying Tiger | 73,516 99,154 115,817 | 16,106,353 | 23,672,891 
Slick 79,421 226,893 172,988 | 13,928,575 | 22,270,566 
Riddie* 
Seaboard & Western | 76,606 5,095,204 12,755,869 


HELICOPTER 
New York Airways ee | 223 | | 2,795 1,783 29,058 
Los Angeles Airways 234 11,175 38,007 
Chicago Helicopter Airways 7,632 7,632 


ALASKA 
Alaska Airlines 20,237 52.05 88,402 885,200 1,594,845 


Alaska Coast 18,673 66 03 11,698 15,132 199,934 
Cordova 6,563 60 13 11,041 775,792 900, 565 
Ellis Air Lines 24,357 ‘ 55 37 6,795 9,540 143, 487 
Northern Consolidated 8,495 53 55 65,611 997 , 580 1,364,194 
Pacific Northern : 42,157 \ 61 06 228,628 1,038,818 4,909,521 
Reeve Aleutian ‘ 2,819 67 95 41,958 154,874 365,751 
Wien Alaska 9,473 , 47 81 96,337 | ; 181,331 | 663 , 437 





* Not available. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 





Per Cent 
Revenue to 
Available 
Ton-Miles 
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BETTER TIRES FOR YOU! 


How Better, Tougher Aircraft Tires 
Developed By U.S. Rubber 
Bring Greater Safety To Flying 


The aviation industry has made tremendous strides in the speed and carrying 
capacity of planes. And that’s meant some block-buster problems for U.S. Rubber 
engineers and designers — ever more serious problems of heat, speed, 
impact and load—and most important of all, the safety of military personnel. 
U.S. Rubber is particularly well-fitted to meet these problems. Employing 
our experience, research, testing facilities and construction know-how, 
we have worked closely with military aviation for many years. 
And the experience gained in building more dependable military aircraft tires 
has been of very direct benefit to U.S. Royal Tires used by commercial and 
civilian aircraft. 
Yes, at U.S. Rubber, better tires for our military aircraft mean safer, more 


dependable tires for all aircraft! 














U.S. Royal Tires 


TS United States Rubber 


Rockefeller Center, New York 20, N.Y. In Canada: Dominion Rubber Company, Ltd. 














LOCKHEED C-130A is framed in the rear cargo door of another Hercules on test flights near the Marietta, Ga. plant. 


USAF Receives Highly Versatile C-130 


By David A. Anderton 


Marietta, Ga.—In the Lockheed 
C-1350A Hercules combat transport, 
‘Tactical Air Command will be getting 
an uirplanc of tremendous versatility 

The C-130 can deliver men, material 
ind supplies by air drop or landings. It 

self-sufficient on the ground, with 
starting and other support systems in 


tegrated into the airplane itself 


Large Payload 


he airplane can take off at its maxi 
mum gross weight of 124,200 Ib. in 
ibout 2,000 ft. and climb out at almost 
2,400 fpm. It can tote almost 40,000 
lb. of pavload out to an_airhead 
1.700 mi. awav, off-load and return 
without refueling 
landing weight conditions of 110,00! 


Under maximum 


lb., it can come to a complete stop in 


about 1,000 ft., using maximum re 
verse thrust for landing 

First deliveries of the Lockheed 
C-130 will be made to TAC’s 463rd 
lroop Carrier Wing next week \ 
flight of the turboprop transports will 
make the trip from the Dobbins AFB 
it Marietta to Ardmore AFB, Okla 
Over the Ardmore area, the C-130s will 
demonstrate the aerial delivery stem 
that is the heart of the big load carriez 

Iwo design factors ar 
for the C-130 performance: the efh 


cient, lightweight structure which pro 


responsible 


duces an operating weight empty of 
ibout half the gross weight, and the 


cfhcient, lightweight Allison ‘T56-A-1 
turboprop powerplant rated at 3,75! 
( hp cach for takeoff 


Around these two featur Lockheed 
cngimeccr first at the California Divi 
ion in Burbank and later at the 


Georgia Division here, have developed 
1 conventional airplane with its design 


refined to do an unconventional job. 


Description 


The C-130A Hercules is a high wing 
monoplane with four turboprop en 
gines. The undersurface of the fuse 
lage sweeps sharply up toward the high 
tail. Under the tail, the fusclage di 
vides on a horizontal line into a door 
ind a ramp 

Che ramp can be positioned at tru k 


bed height for ground loading, o1 


dropped for a driveway into the cavern 
ous cargo compartment 

On the port sicle f the fusela 
torward of the wing is a huge irgo 
door. Aft of the wing is a pair of para 
troop jump doors, one on ca h sick 


Just ahead of each door is a deflect 


that extends into the slipstream an 
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C-130A nose houses AN/APN-59 radar for drop-zone identification. 
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BANKING AWAY, ( 








130A shows bulges for landing gear. 
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CAVERNOUS rear loading door is at truck-bed height. HIGH ASPECT ratio of C-130A wing is performance asset. 
shields the jumper until he is well clea; the intrusion of the two vertical bulk been squared off to mount rotatin 
f the lane heads that form the wheel-well. and the red anti-collision light 
The whole airplane has a rugged ap festooned cables and lines led through One major modification has | ght 
pearan it looks like the kind of a the rings and bulkhead frames over in clement of suspense to the C-130A 
plane that could take a beating on th« head program: the change fron Curt 
round and it € all § rbolectric to roproducts pt 
5 ora 1 the air and still deliver Design Chenges ni lect in Ac 
Normal crew for the airplane is four Iwo minor modifications distinguish Some troubles experienced’ with 
pilot pilot, systems manager (who is the current production Hercules from the Aet products pt ha been 1 
flight enginecr and a few other things) _ the prototype A larger radome—the flected in delay of deliveries of the 
and a navigator Pinocchio nose—houses an AN/APN Hercules to TAC. But. as the Lock 
The flight deck is enormous; a room 59 radar for better identification of th« heed engineer said, ““here’s never 
ier one would be hard to find. The drop zone I'he vertical tail outline, been a new prop-engine combination 
cargo hold is spacious, broken only by once gracefully rounded at the tip, has that worked right from the start. These 
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kind of teething troubles are normal.” 
Decision to change propellers was 
this vear by the An 


predic ted, th« 


made early lorce 
As might have been 
troubles with the Curtiss propeller al 
most ceased after the change was mad 
but by then the procurement machin 
ery had switched to Acroproducts. 
he carly difficultics with the Acro 
products unit have been straightened 
anticipates any fur 


out ind nobody 


ther delays in deliveries 


Unusual in Detail 


Phe C-130 is a usual kind of airplane 
viewed in sum: but stud 
the pieces and the system installations, 
unusual one. It is not 
cither, 


when vou 
it becomes an 
unusual in the peculiar sense, 
but unusual in the scns¢ 
On the C-130, evervthing is functional, 
designed to the limits, stripped and 
simplified and made from the highest- 


cngincering 


strength materials 

Examples of these highly functional 
features 
e The fuel and electrical power system 
control panels. From the usual welter 
circuit breakers, dials and 
evolved 


of switches, 
knobs, Lockheed 
imple flow-diagram panels 
bined the simplicity of a schematic dia 
gram with all the ne controls, 
monitoring instruments and lights. The 
determination of 


cnginecrs 
They com 


CSSaQy 


result: instantaneous 
the condition ot the 
e The landing gear, with tandem main 
wheels and a dual nose gear. ‘The main 
1 jack screw 
into the wheel 


svstcm 


moved by svstem 
ind retracts vertically 
wells. Tires are big and soft; thev'll 
land the Hercules in soft sand or on 
unprepared strips and takeoff from 
ground soft enough to be furrowed 
ilmost hub-deep by the 
e The auxiliary power system, 
turbine compressor unit built 
left wheel well is an air-supply unit for 
starts No starter 1s 


rCar 1S 


tires. 
a gas 
into the 


engine ground 


plane sclf-sufhcient at 
in airhead. One batter 
susceptible point in the entire system. 
lake care of that batter the crew 
ire told. “Sleep with it if you have 
to to keep it warm, be 

the engine that starts the eng 

ou out of the airhe 


, 
necacd: the 


is the only 


take 


Cargo Campartment 

otf m vat the first time | 
visitor inside 
thought I 
light 
ms of 
long by 10 
floor is 


10.000 


| TOOK 
walked in here,” said on 
the C-130 cargo hold | 
ithedr 
+] 


rit 1 lal nens! 


Was na 
Cxaggcration; 
the ympartment | 
ft. wide and 9 ft. hig The 
patterned by the 20-1 d of 
lb. tiedowns L here I 5.000-Ib. fit 

ramp. For the big 


tings on walls and 


items there are special 25,000-lb. fit 


tings 
the rear door i | re of th 
fuselage minimum cross-section: 10 ft 
wide and 9 ft. higl / lower half 
of the door bed height 
for transfer of th palleted 


lnueen 


loads bully dropped 
wheeled vehicles 
Ihe forward 


ind six ft 


cargo door is 7.3 ft 


wide high, also at truck-bec 


height 

wo aluminum alloy platforms, on 
) x 24 ft. and the other 9 x 15 ft 
iS part of the icrial deli cr 


+] 
1 


irc used 
vstem developed by Lockheed for ( 
C-130 and adaptable to other trans 
ports hese platforms ire loaded with 
irgo and then rolled into the C-130 

Over the drop zone, the pilot pushe 
1 button for release An extraction 
hute deploys and drags out the load 
for the drop 

Frank Johnson, of Special 


Projects Engineering, patented a 


manager 


tem of outriggers that absorb the land 
ing shock by plastic bending. It keep 
the load from toppling gver once it 
hits the ground, and f 
the impact shock 

the entire cargo 
flight deck is pressurized to maintai 
in S8S.000-ft. level 35.000 ft 
yutside. 

\ tew steps 
flight deck, 


verv uncluttered 


ibsorbs Some 
ompartment an¢ 


inside at 
takes vou » to th 
ind roomy and look 
Standard 
instrumentation lavon 
i] 


ypen 
ig 
iting and t 
have been used. with funct h 
for the 


} 


nop 
operational controls on flaps 
inding gear and trim 

Vhe windshields ar 
vith the 


ved panels used to 


exception of 


ZONnC 


Hercules’ Wet Wing 


Ihe wing of the C-130 has the gra 
ful lines of a high-performance surface 
It has an aspect ratio of 10 and 
if 132.6 ft., only a few fect shor 
n of a Boeing KC-97 
wet wing 
irricd in four 
ifions, the 


external pv] 


Da 
The wing is a 
of fuel is 
‘or combat oper 
fitted with 








‘ 


a * 
“_—sT- iy \ 


eo 
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hydraulic systems: 


HERCULES has thice 


52 


utility, 


booster, emergency. 


AVIONIC aids are operated by the navigator in flight deck. 
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Excellence in Electronics 


Where lives depend on 
Skill and Reliability 


Landing aircraft in heavy overcast takes the highest order 
of skill from pilot and controller — and equipment of 
utmost reliability. 


The Surveillance and GCA radars serving airports are 
designed for virtually continuous performance. In most 
of these radars you'll find Raytheon magnetrons and 
klystrons—to insure utmost reliability. 


C.A.A. records show, for example, that the Gilfillan ASR-1 
radar at Boston gave 8,760 hours of performance with less 
than 1/10 of 1% involuntary downtime—proof of the 
reliability of the Raytheon tubes in this equipment. 


Raytheon is the world’s largest maker of magnetrons and 
klystrons and other microwave tubes—a major achieve- 
ment that has furthered its reputation for “Excellence in 
Electronics.” 


RAYTHEON MANUFACTURING COMPANY 





Waltham 54, Massachusetts 
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PRECISION JIG (RIGHT) GAGES ACCURACY OF HUGE ANTENNA SURFACE TO 1/100 OF AN INCH—PROOF THAT LARGE OR SMALL... 


General Electric Antennas Are Engineered to Give 
Your Radar System Top Reliability and Accuracy 


Backed by more than two decades of Examine your antenna needs, now. paratus Sales Office. An antenna specialist 
experience and proven reliability, Gen- Large or small, simple or complex will be glad to give you specific informa- 
eral Electric antennas are thoroughly General Electric engineering can answer tion. General Electric Co., Section 223-6 
engineered to your specific needs. them. Simply contact your local G-E Ap- Schenectady, N. Y. 

Whether your radar system calls for 


extensive research and development Progress ls Ovr Most /mportant Product 


for component manufacturing—or simply 


for production of your antenna design, 
G.E.’s advanced facilities and intensive G a N ~ R A [ 7 LE ( I f | C 
engineering programs are your assurance 


of the finest antenna work available! 





TANK TEST of complete C-130A fuselage is done to check fatigue strength under cycled air and pressurization loadings. 


tected by self-sealing blankets and ex 
plosion-suppression. ‘They are not used 
to carry cxtra fuel, but to carry all the 
fuel at the the 
combat area luel 
planned to 


tim< uirplane is over a 
scheduling for a 
mission 1S the wing 
tanks by consumption and by transfer 
to the pylon tanks 

The wing structure is a box spar with 
upper and formed 
integrally End ribs are 
built up stiffeners. In 
ternal rib truss-work: out 
board thev are 

Fueling is single-point, and access is 
level near the 
\ fuel control panel is there also 


The tanks 


minutes 


empty 


lower chords from 
stiffened skins 
with 


inboard are 


vertical 
formed metal sections 


it ground wheel 
well 


for 
filled in nine 


main 


convenience can be 


Some Systems 


There are three hvdraulic svstems on 
the Hercules: utility, booster and emer 
gency. Normal 3.000 
provided by 
both utility 


emergency 


pressure is psi., 
tor 
Che 
system is pressurized by a 
pump driven by the air turbine 

The utilitv svstem drives the 
rudder and elevator boosts, flap, main 


engine-driven pumps 


ind booster svstems 


iileron 


and nose gear actuators, nose gear steer- 
ing ind works the brakes. The 
booster svstem is only for control boost 
The system extends flaps, 
main and nose gear, operates the wheel 
brakes and lowers the landing ramp 

rhe position is loaded 
with avionic APN-59 
radar, ARC-34 and and VHI 


command radios, IFF radio, 


svstem 


emergency, 


navigator’s 
gear He has 
49 UHI 
APX-25 
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APN-22 radio altimeter, ARN-6 radio 
compass, ARN-14 omni _ receiver, 
ARN-I1S glide path receiver, ARN-12 
marker beacon receiver, SCR-718C radar 
altimeter, CR-3 emergency transmitter, 
ARA-26 emergency kever, AIC-10 inter 
phone, Bendix MI-36M public address 
system, Collins 618S-1 liaison communi 
APN-70 Loran navi 


cation system and 
gational system. 


Missions Defined 


The Hercules is designed to do four 


basic missions: airhead, resupply, cargo 


COMPOSITE of pilot positions shows the 
accessibility of C-130 flight controls. 


ind logistical support Each of these« 
requires a different flight plan 

The airhead mission visualizes 
C-130 taking off with a 25,000-Ib 
load and cruising out to the edge of 
enemy territory at the altitude for best 
range. At the edge of the « 
the pilot drops to 1,000 ft 
a highspeed run-in to the landing are 
He lands, unloads cargo takes off 
without refueling. In this mission, he 
can operate up to a 
1,100 nautical miles 

The resupply mission takes a 37,800 
lb. pavload maximum out to ombat 
radius of 950 nmi. If a lesser payload 
of 25,800 Ib 


the 
pay 


mbat zone 
ind makes 
ind 


combat radius of 


a & 


combat radius 


Refueling is 


is used, the 
is increased to 1,300 nmi 
not used 

mission 


The cargo issumMe 


lb. payload and carries it out 
tance of 2,5 
area 
Refueling is done 
For the heavy pavload of 37 
range becomes 1,500 nautical mil 


2 landing 


0 nmi. to the 


ind ng 
th« 


up mn 


S00 Ib 


Last mission is the logistical support 
or all-out The tactic 
ment is pulled out of the airplane 
the flight load factor is dropped to 2.5 
With that pavload, the range of the 
C-130 becomes 1,700 nm 


svstem il equip 


ind 


Structures 


The C-130 
high structural 
give the 
quired by the Air Force 
at a premium 
son for the 


had to be designed fo 
efficiency in 
weight-carrying capability re 
Weight was 

major rea 
high 


order to 


the 
extensive use of 


ind was 
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As a boy in northern Michigan, 
Jim Marsh was known to the local 
Indians as Chabungy-shmokamon- 
pa-ma-chenebina-shmokamon: 
small-white-chief-by-and-by-big- 
white-chief. 

Jim is a big chief now. The direc- 
tor of Antenna Research and De- 
velopment at Systems Laborato- 
ries Corporation, he is not only 
supervising the antenna designs 
of some of the top-priority missile 
projects of our time, but actually 
working on the problems of inter- 
communication between the earth 
and the first manned missile to 
the moon. 

Dr. Marsh, who holds three criti- 
cal patents covering the design of 
monopulse radar systems, is just 
one of the many prominent scien. 
tists and engineers who are explor. 
ing brave new worlds at Systems 
Laboratories, the only organiza. 
tion of its kind to specialize in the 
research and development of inter- 
planetary space travel. If you 
would like to put yourself in their 
fast-moving, far-seeing company, 
write directly to SLC’s president, 
Dr. John L. Barnes. Your letter 
will receive his prompt — and per- 
sonal — attention. 


SYSTEMS LABORATORIES 
CORPORATION 
15016 Ventura Blvd., Sherman Oaks, Calif. 
in Los Angeles’ San Fernando Valley 
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Maximum Takeoff Gross Weight, Ib 


Wingspan, ft “ 

Overall Length, ft 

Maximum Height, Three-Point 
Wing Area, sq. ft 

Cargo Compartment Length, ft 
Compartment Width, Minimum, ft 
Compartment Height, Minimum, ft 
Ramp Length, ft 





Lockheed C-130 A Hercules 


WEIGHTS 


Takeoff Weight for Limit Flight Load Factor of 3.0, 120,100 
Landing Weight for Sinking Speed 8 fps., Ib - 

Landing Weight for Sinking Speed of 9 fps., Ib 
Operating Weight Empty, Airhead Mission, Ib 
Operating Weight Empty, Resupply Mission, Ib 
Operating Weight Empty, Cargo Mission, Ib 
Operating Weight Empty, Logistical Mission, Ib 


DIMENSIONS 


Useful Cargo Volume, Including Over Ramp, cu. ft zs 
Cargo Volume, 100-in. Loading Height, two 18-in. Aisles, cu. ft 


124,200 


110,000 
96,000 
63,800 
61,300 
61,300 
59.800 


132. 
97. 
38. 

1,745. 
41. 
10. 

9.1 
9.4 
4,300.0 
3,680.0 














strength aluminum and stcel allovs 

Design was to zero margins, with 
probability values used rather than 
guaranteed. This further reduced the 
weight by eliminating unnecessary struc 
tural weight and volume 

The C-130 was designed to limit load 
factors of plus three and minus one. 
Che structural guts of the airplane is 
a solid framework at the connection be- 
tween wing center section and fuselage. 
Ihe wing box spar is riveted to the 
vertical web bulkheads that arc the 
inside faces of the wheel wells. Floor 
members connect the bottom of the 
framework to complete the structure. 
All the rest of the airplane hangs on 
this unit. 


Tail Strength 


Design criteria for the vertical tail 
originally specified a side load of 24,000 
lb., but the structures people took a 
second look It was possible to visual 
ize a situation of complete failure of en- 
gine fuel flow on one side, coupled with 
1 failure of the negative torque signal 
svstem (NTS) that normally decouples 
the prop instantancously upon any fail 
ure that would convert the prop from 
the thrust producer to an energy ab- 
sorber 

In this special case, the unsvmmcetri 
cal force on the airplane due to the in 
produces a 
ind adds 


stantaneously dead engine 
tremendous vawing moment 
i large increment of load to the vertical 
tail 

lor that reason, the vertical tail and 
ift fuselage have been redesigned begin 
ning with the cighth airplane. The 
change will be retrofitted in modifica 
tions of the first eight, although it will 
not be made on the two YC-130s. 

As redesigned, the tail will take a 


side load of 40,000 Ib. which is the 
load that would be applied at the criti 
cal flight speed of 183 knots if there 
were simultaneous failure of fuel flow 
ind N IS 
to the placard flap speed for the flaps 
when the props are in the beta range 
[his condition would 


Che critical speed ties in 


of pitch angle 
produce the most critical unsymmetrical 
loading. 


Cargo Doors 

Another tricky design problem was 
the rear ramp-door combination. The 
criteria were fixed bv pressurization 
loads, not by the static weight of the 
cargo that would be rolled up the ramp 
into the fuselage. The pressurizing load 
is about 15 psi., twice the normal max 
imum of 7.5 psi. differential; maximum 
cargo loading works out to less than 
half that, actually less than 7 psi 

With the door and ramp open, the 
structural strength of the airplane is 
obviously reduced. Limit speed undet 
those conditions is 150 kts. The origi 
nal design provided for a speed of 130 
kts., but the structure proved capabl 
of taking the cxtra margin of speed 

Critical wing condition for the in 
hoard section occurs when the planc 
has reserve fuel loading in the wing at 
98,000 Ib. gross weight with a gust load 
factor of 3.4 applied. Originally the 
aileron roll condition was the critical 
criterion for the outer panel design 


Pressure Testing 


Skin divers and underwater television 
have been contributing to the C-130 
program. The divers and TV have been 
used to monitor, from underwater in 
the pressure-fatigue test tank, the con- 
dition of the outer surface of the C-130. 

A 260,000-gallon tank was completed 
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George W. Furtney, 
Communications Engineer, 
Eastern Air Lines, Inc. 


“Eastern’s records show ten G-E 5-Star Tubes 
still operating after 12,000 hours’ service!” 


“GE high-reliability tubes, like the one I’m pointing 
to, have a history of long life with Eastern Air Lines. 
A number of the 5-Star Tubes we first installed, three 
years back, are still in operation. Their service exceeds 


8,500 hours. Ten tubes have reached 12.000 hours. 


“It’s obvious this saves us money on tube replacements. 
But a bigger dollars-and-cents saving comes from the 
fact we have fewer tie-ups of communications and 
navigation equipment caused by tube failures. Apart 
from any flight delays, the total maintenance costs of 


replacing a burned-out tube average $35. 


“General Electric 5-Star Tubes help keep our electronic 
equipment flying —keep it out of the shop. This, in turn, 
cuts down the number of flight delavs, enabling us to 
give better service to the public.” 


* * * 


You too can have fewer tube replacements, less equip- 
ment down-time, fewer flight delays... with General 
Electric 5-Star high-reliability tubes. Your local G-E 
tube distributor stocks them. Phone him for fast service! 
Division, General Electric 


Electronic Components 


Company, Schenectady 5, New York. 


Progress /s Our Most Important Product 


GENERAL 


ELECTRIC 


161-1614 





FAST @ ACCURATE 
AUTOMATIC DATA 
PROCESSING 


























/ 
FEATURING INSTANTANEOUS 
QUICK -LOOK RECORDING 


Personnel Inquiries Invited 


THE RADIATION, INC. DATA PROCESSING SYS 
TEM bridges the gop between data collection and 
data reduction. It accepts analog or digital inputs 
and converts the data to a form acceptable by high 
speed digital computers. Information is handled in 
digital form throughout maintaining extremely high 
accuracy. A quick-Look analog plot of all informa 


tion being processed is simultaneously available 


This plot, in real time, is especially valuable for 
editing out unnecessary information and reducing 
computer load. The system features automatic prc 
gramming and eliminates normal manual proce 
dures necessary to prepare the collected dota for 
computer input. Thus, much valuable time is saved 
between test and evaluation allowing results of 
previous tests to be incorporated in changes in de 


sign and procedure with little delay. 


This equipment can be fitted to your particular data handl- 


ing problem. Write for complete information to Dept. H 


RADIATION Inc. 


Melbourne, Fla 
@yariieeM ar 


Electronics * Avionics ¢ Instrumentation 





rlicr this year and is being used to 
check the fatigue strength under pres 
sure. So far the complete fuselage has 
been subjected to the cquivalent of 
about 10,000 flight hours—3,220 test 
evcles in the tank—at the full pressure 
differential of 7.5 psi. 

Analysis of the flight loads on the 
pressurized airplane showed that side 
gust loads and landing loads had negli 
gible effect on the fuselage compared 
with other loadings. Further, fatigue 
load damage due to cvclic loading was 
vind to be quite small compared with 
1e damage done during a mean flight 
oad combined with pressure 

Loads encountered during a typical 
three-hour flight from takeoff to land 
ing could be conscrvatively simulated by 
1 single 1.72-G flight load with cabin 
pressure superimposed. This was the 
test condition 


Manufacturing 


Components for production of the 
C-130 are built at widelv-scattered 
points on the floor of Government Air 
craft Plant 6. The order of the svstem 
is nowhere apparent until the final sta 
tions of the assembly line. One of the 
prime reasons for this is that the whole 
line is being rearranged to phase C-130s 
into a double-ended line after the phase- 
out of the last B-47 construction this 
month 

But another prime reason is the flexi- 
bility of the huge plant. With crane 

ice feeding anv portion of the plan 
oor area, and a moderate production 
rate, there is no need to build the high- 
density production areas with mobile 
lin that characterize the production 


of onvairs F-102A (AW June 11, 


Che C-130 is a low-density airplane; 

it has a large wingspan ind a long fusel 

ind a high tail: it is not closely 

packed like Lo kheed’s supersonic Sta» 

fighter, the F-104A. It takes elbow 
room to work around it. 


Hercules’ Skeleton 

Basic C-130 structure is conventional 
but built by a number of what have 
been unconventional production tech 
niques: integrally stiffened skins, metal 
bonded assemblies, large forgings, high- 
strength steel and aluminum alloy 
parts, titanium components 

The integrally stiffened components 
were designed that way, probably the 
first case where that technique was 
specified in the lavout stage. Some in 
tegrally stiffened panels have been 
idopted into the Lockheed Constel 
lation series, but these were essentially 
engineering changes made later in the 
production development 

The wing center section uses “net” 
extrusions, which need only a single 
flat cut on each surface and one on 
each end. On the wing outer panels, 
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gross" extrusions are used, which re 
quire finish machining all over ped several techniqu 
“Net” extrusions cost somewhat  hot-forming of parts using electric 


more per pound, although the overall — sistance and indu ice heating equip 


} 


net cost is lower because of some reduc ment 
tion in machine time and the great litanium parts are formed on plasti 
reduction in the amount of chips pro surfaced tools; the sheet is gripped br 
duced electrodes while suspended above th« 
Georgia Division has four giant tool, and the hammer strikes it down 
Kearney & Trecker skin mills, two of on the tool in a short time cycle which 
which belong to the Air Force and two does not damage the plastic surface 
to Lockheed. The Lockheed units, built Plastic dies are used also in the hot 
i little later than the USAF mills, arc forming of the magnesium parts 
somewhat more advanced in capability the C-130. The sheet is brought t 
Chey cost about a quarter of a million forming temperature by heat applied 
dollars apiece through the jaws. Hot dies have not 











Radiation Source 


A source of gamma radiation, a tile-lined pool of clear blue-green water 6x6 ft. and 12 ft 
deep, is a new facility at the Nuclear Division, Glenn L. Martin Co., Baltimore. The 
Martin Gamma Facility (MGF) primarily will be used to test the effect of radiation on 
various materials, and also as a pure research tool for background information. The 5,500 
curie, cobalt-60 gamma radiation source has a stainless steel disc, 2 ft. in diameter, centered 
in the bottom of the pool. Equally spaced around the perimeter are 78 pencils of cobalt 
each extending 13 in. up from the disc. These account for 4,000 curies. An aluminum 
clad cobalt cylinder, 24 in. in diameter, extends 13 in. up from the center and accounts 
for another 1,500 curies. Martin says the facility will considerably widen the scope of 
radiation work. One of the goals is to find an organic moderator for the Martin reactors. 
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been used, nor has it been necessary 
to heat the blanks in an oven. 
PERFORMANCE @ QUALITY Some joggling operations require a 
heated die, but these are kept to a 
minimum 
Metal-bonded issemblies, which 
make up such structure as the wing 
PNEUMATIC SYSTEM trailing-edge sections, are fabricated in 
| the conventional manner. Lockheed 


uses about 100 such assembhes in th 


COMPONENTS | C-130 buildup 


High-strength 1. st S 
The quality of each individual component is of tre ted : hi yh as ca 000 , al 
vital importance to the performance of the complete nan ie -_ - “ee ry : we r ‘d 
pneumatic system. Cornelius pneumatic system sass ingle oenncanggpes par walls 
components are made with the precise skill 
and deliver the same dependable performance Une 

as Cornelius High Pressure Compressors . . . Large quantitic f ATSST alloy 
known the world over for reliability. i high-strength aluminum alloy about 
stronger than 75ST—have been 
used in the C-130, mostly in extru 





weight of parts and provide extra vol 


sion and plate form. 


Unusual Items 

wag hg pe menage Some aspects of the Hercules design 
eT ene posed unusual problems from a manu 
valve, automatic solenoid operated facturing point of view The large 
dump valve and thermostatically | 

controlled heating element. fuselage of the plane, pressurized to a 
high differential, and containing a 
number of doors, produced a problem 


~ of pressure-testing. The fuselage lin 
=— has a station surrounded by canvas 
walls and roofed with wire mesh, where 
on-line pressure testing of the fuselage 
is done to check the integrity of th 
complete fuselage; only the forward 
portion has been pressure-tested up to 
that station on the line here have 





Pressure Regulators — Precise 


lation from 2 to 2000 1 ip] mi 
with inlet beds S| been a couple of minor ruptures in 


psi capacities up to 150 the tests of the fusclages built so far, 
scfm. Both absolute and gouge | | 
types available. but nothing very serious 

\ second test area on the fuselag« 


line is a weter-sprav booth, where th« 
ssembled fuselage can be checked for 
leaks under simulated torrential tain 

The paint-sprav hangat traditionalh 
located remotelv from the factor 

is too small to take the 

Low Pressure Air Compressors — For pressurization : t OI ] attituc 
he ee pep hydraulic ond fuel reservoirs. : s normal attitud 
Rated at 1 cfm of free air ot 25 psig and altitudes up r the roof or the wing 
to 50,000 ft. Available with explosion-proof AC or DC ee +] Hercul 
motors, relief valve, pressure switch, and dehydrator. iCal OTS So 1¢ cuk l 





through the door 
in the air and tail down, 


¥ . for painting 
« - On the line. standard wheel chock 


in’t be used: the soft, large tires al 


Air Bottles — : ; 
Light-weight, aluminum : low the Hercules to walk right over the 
construction, rated up to ! | 
2000 psi, these feserveirs chocks with engines running. So chocks 
meet MIL-C-7905A | with Air Brake Valves — ire built up higher than usual, and 


weights as low as 2 Ibs. v type designed for sensi- > 
' hand or operation with pinned to the ground for 1dded 
inlet pressures up to 3000 psi and ; 
brake pressures up to 2000 psi strength 
Cornelius also manufactures check valves, back pressure Subcontracting ae 
valves, sniffle valves, shuttle valves, anti-g valves, priority About 35 of the C-130 is sub 
valves and dump valves. contracted: tail surfaces, doors, flaps, 
Write today for detailed informati uilerons, landing gear and power pack 
are delivered to GAP-6 at Marietta 


THE COMPANY Rohr \ircraft has an assembly plant at 
Winder, Ga., for buildup of the com 
550 - 39th Ave. N.E. © Minneapolis 21, Minn. plete installation of the Alhson ‘56 
in a quick-change unit. Avco Manu 


“PIONEERS IN PNEUMATIC SYSTEMS FOR AIRCRAFT” nis oh Cialis sit “Wein of 


Dallas build components Menasco 
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NOW-so/ve your 
data-processing 
problem with 

a proven system 


OP ltt) ed golet-t-t-jiale| 
Systems 


Af SADIC Systems are rap- 
idly paying for themselves by 
data reduction at 
t facilities, mussile 
stations and data 
enters everywh 
wsers are available on 
The complete Milli 
consists of (1) 
fier, Time Accumu- 
trol Unit, Analog-t 
verter,C onmiutator, 
pe Storage 
Register 


Custom-engineered for specific dynamic or quasi-static data- 
processing applications, Consolidated’s MilliSADIC Systems 
are in production and already in service throughout the coun- 
try. You get proven dependability as well as maximum flexi- 


bility with MilliSADIC. 


) ») KH 


ailored to your particular system input and output requirements, 
CEC’s MilliSADIC System provides accuracy of .15% from com- 
mutator input to digital output analog-to-digital conversion 
speeds of up to 1500 samples per second on a single-channel basis, 


and up to 400 channels per second on a commutated basis 

= _ The MilliSADIC can accept commutated pulse 
INPUTS duration-modulated input from either telemetry 
receivers or tape playback equipment. It provides direct PDM-to- 
digital conversion without intermediate PDM-to-voltage conver 
sion, and also provides frame recognition. The need for PDM 
demodulation equipment ts eliminated, accuracy is improved, and 


over-all cost is reduced 


_.. Standard MillisADIC Systems can be provided 
OUTPUTS with outputs in the form of punched cards, or in 
the form of digital recording on magnetic tape for insertion into 


digital computers 


For more complete informaton rlease nrile 
i 


for MilliSA DIC Bulletin CEC 3003-X7. 


Consolidated Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 


NATIONWIDE COMPANY-OWNED SALES & SERVICE OFFICES 





Supersonic Tunnel 


Supersonic wind tunnel is one of three 


\ircraft Corporation’s Research Department. Others are transonic, and supersonic which 


new tunnels recently added to the United 


is capable of simulating speeds up to Mach 10. Flexible top and bottom walls of supersonic 


tunnel (above) permit rapid changing of tunnel shape to achieve a different Mach number. 


\lanufacturing Co. delivers the unusual 
landing gears 

Early in the program some of th 
ling was built at Lockheed’s Burt 
vink, Calif., plant to designs suppliec 
yy Georgia Division tool engineers 


} 


Quantity of current tooling will allow 
for a production level a little over that 
illed for on the C-130 schedule: ther 
has been no attempt to tool for a doub 
ing or tripling of the program, as has 
ven the case with 1 few other military 
ircraft 

Formal requirements for different 
ind of combat transport were de 
cloped to final form by Tactical Ai 
Command carly in 1951. Air Materiel 
Command sent its requests for bids 
ut to the aircraft industry Feb. 2 that 


Cal 


Preliminary Design 


Che preliminary design office at Bur 
“ink went into action and by April 
had forwarded a few alternate designs 
to the Air Force. One of these designs 
vas along the pack-plane line that Fait 
hild used in the XC-120: there werc 
‘ couple variants on the basic upswept 
tail lavout that became the C-130 
Other manufacturers submitted — pro 
posals also but Lockheed learned in 
June it their effort won the com. 


petition we months later work on th 


62 


prototvpes began at Bur 
that month 

nginecrs was integrated into the pre 
liminary design ofhc« t Burbank t 
follow through on the C-130. Bi 
March 1952 a mockup had been built. 
It was ompletelh functional and mi 

bil It could be loaded with carg 

ts stecl I-beamed fl I wld take am 
normal rads Lh irst YC-13 
nockup review wa held that month 

’ 


Lighting mockup and fin onfigura 


tion mspcction was 1 195 


Move to Burbank 


In the fall of 1952. pr t cngin 
A. D. Brown was assigned to the job 
ind moved temporanly to Burbank 
from Georgia Division, which had 


irlicr been given the 


production rr 
ponsibilitvy for the airplane Brown 
integrated his svstems engineers into 
the preliminary design group and by 
January 1953, the production design 
was far cnough along to start moving 
intact groups back to Georgia The 
( mplete transfer was an casv job, and 
took from Januarv to June 1953. Fort: 
people had gone out to Burbank; br 
June they were all back with a couplh 


of exceptions 


Brown closed up the Burbank shop 
nd left for Marietta 
Nicantim th 


unig uc CXPCTICHICC of moving the 
monstrous mockup to Marietta. It ha 
to be transported bv sea, lashed to th 
deck of an Army Engineers’ transport 
At Savannah, it was off-loaded and bx 
gan its march through Georgia 
School children turned out on 
half-dav holiday along the route \ 
corps of telephone linesmen went alon 
to cut and splice lines that were in the 
Wal Phe draped shape, formless lik: 
1 dead whale, was trundled to its pla 
in the huge Marietta plant 

In April 1954 there wa develo] 
ment cngineccring Inspection on the 
YC-130. ‘The big dav was August 2 
the prototvpe roared off the runwa' 
ind climbed out on a 30-degree flight 
path from Burbank to Edwards AB 

In October 1954 the Air Force con 
ducted its contractor’ s techn il 
pliance inspection on the YC-130 

The first production plane took oft 
on April 7, 1955; first deliver to th 
USAT’ begin next weck 


‘Ski-130’ Version 


Karly next vear a special ski-equipp 
Hercules will be delivered to the Ai 
lorce for cold-weather testing 


5 


heed’s work began about 
to a requirement one veal 
that 
Primarily the Air Force 
he performance 
pecial version that 
com supply transport 
ration uch the De 
yor question to be ettled 1 
vhether or not skis are actually worth 
while. ‘There one school of thought 
that believes skis necessary for oper 
in soft and dccep snow The oth 
savs that there is so little soft 
ep snow in areas that would 1 
ur supply that the sk ul 
Many Arctic 
ha their snow and 
What there a par 
ip is so wind-croded and so_ solid] 
d, that it acts about like concrete 
Ihe largest previous ski installation 
vere On Lo kheed P2\ modified tr 
the Navv as Arctic supply ships. Th 
bulk of past operation experience ha 
been with the venerable Doublas C-47 
Ihe skis on the C-130 have a foot 
print pressure of 564 psf. Each of th 
main skis is 19 ft. 6 in. long bv 66 in 
wide: the nose ski is 9 ft. 8 in. lon 
nd 65 in. wide They retract 
nearly flush position and 
ble effect on the acrodvnami 
nee of the plan 


Ski Design 

lor the C-130 overload gross weight 
ondition at 124,200 Ib., the ski instal 
lation costs only 5,000 Ib Phat mean 
that cargo loads of upwards of 30,00 
Ib. can be carried in the Ski-130 


Onc of the reasons for thi 
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OIL MAN in a hurry 


HELICOPTER OR BOAT... 
FIFTEEN MINUTES OR TWO HOURS? 


Magnolia Petroleum Company an- 
swers its own offshore transportation 
problem with a Bell Model 47G heli- 
copter. Magnolia considers this versa- 
tile aircraft an indispensable time 
saver...ferrying executives and super- 
visory personnel, keeping its costly 
offshore operation moving, saving 105 
minutes from the time it formerly 
took to make the trip by boat... 
and it’s a morale builder, too. Work- 
ers know it’s only a matter of minutes 


by helicopter from rig to shore in an 
emergency. 

With float landing gear, the Bell 
helicopter lands anywhere, in any cli- 
mate, in severe weather. Lowest in 
initial cost and maintenance the Bell 
helicopter is backed by more than 
two million hours of flight experience 
throughout the world. 

For the complete story of Bell 
economy and reliability, write, wire 
or phone: 





Outstanding job opportunities 
for qualified engineers. 


BELL MODEL 47G 


i 


Atrortfl (P 


Sales Mgr., Dept. AW 


P.O. BOX 482 
FORT WORTH, TEXAS 





= = 
They are rings that offer savings of critical 
materials. Bar stock formed and flash welded 
uses considerably less material than rings 
made by other methods 
" 4 > ad 
| _ They are rings that offer additional manu- 
facturing savings.Since the rings are closer 
They are rings formed, fiosh butt- to the desired finished cross section, it is 
welded, and shaped into the finest less expensive to machine them to a final 
quality circular weldments available. dimension. Oh yes, Amweld will machine 


them for you 


oi 


They are rings made by a company with 
experience in design. We can help you 
select a mill-rolled or extruded shape 
that is even closer to the finished ring 
dimension. This can give you additional 
savings. 


Yes, Amweld flash-welded rings can 
give you extra profit from savings on 
material and machining time. Amweld 
rings can be made of most weldable 
ferrous or non-ferrous metals in sizes 
from 4 to 96 inches. 


Ay, 
WwW 


AMERICAN 
WELDING 





Propeller for 1649A Constellation 


Assembler tightens spinner fasteners for new hollow aluminum blade propeller made by 


Hamilton Standard Division, United Aircraft Corp., for Lockheed 1649A Constellation. 


Propeller diameter has been increased from 15 ft. on the 1649G to 16 ft. on the 1649A. 
Engines have been moved farther out on the 150-ft. wing. Main gear tread has increased 
from 28 ft. on the 1049G to 38 ft. on the 1649A, and since the gear retracts into the 


inboard nacelles this approximates the inboaid engine spacing. 


installation is that 
designed according to 
backwoods 


light weight of the 
the Skis Werc 


urcraft 


CilCe 


+ > ] 

instead of expcrl 
Machined cap strips and bottom 
ciements have been used 


Minimum gages for the skis were 


chosen on the designer 

umed that the plane would be frozen 
to the ice and have to be dug out 
b 1 bunch if heavi 
equipped with picks. For that 
bettom plate is d-in. thick 


ns are attached t 


inding gear a 


1 unique basis; 


handed airmen 


reason 


ski installat 
] In conven 
ctice. Loads applied during 
gs are transferred to the land 
through There is 


through 


the axles 
ipplied 
compensate for 


auxiliary springing 
knee-action linkages to 
the amount of energy normally absorbed 


the tires 


Ski Versatility 


The bottom 
with a layer of Teflon plastic over the 
plating to minimize friction in deep, 
wet snow. The bottom of the C-130 is 
covered with fiberglass panels covered 
with Teflon in order to protect the bell 
structure against ice impingement 


: 
of the ski is covered 


Ihe nose ski is steerable through 60 
degrees and is hvdraulically mgged to 
hold the horizontal attitude cither down 
There are centering air 
springs rough terrain 

Actually the a lot more 
versatile than most people believe. Bush 
pilots have been making water landings 


or retracted 
for traversing 


~ 


snow ski is 


AVIATION WEEK, December 3, 1956 


with them for 
mud and 


years; they also permit 
landing in marshes and on 
turf. But these extras are not intended 
Ski-1 30 


purpose 1s 


routine for the 
Its primary 


soft, deep, ticky 


to land on 
snow—the kind o1 
the hard-packed, wind-croded  sastrugi 
cc of the polar ( ip 

These skis are designed to be 1 ( 
fitted, should the Air For leci te 
rder 1 batch or ¢ 130s 
Lhe shipped i kit 
retrofitting and pri 


1) } 
ne } , , 1 
ion Could DC scl ilized n 


equipped 


ould be | 


? 
i¢ 


for dep 
wisions for tl 
: th 


line The skis themselve 


nechanical elements and fairing 


be a field kit 


First KC-135 Will Be 
Delivered in Spring 

Seattle—First Bocing-produced K¢ 
135 jet aerial tanker will be delivered to 
Strategic Air Command's B-52 base at 
Castle Au Base, California, in 
the spring of 1957 

Greater speeds, 690 mph. plus, and 
higher altitude performance of KC-135 
will eliminate the high pet 
bombers to descend to 


Force 


need for 
formance lower 
altitude to. refuel, which is now true of 
prop-driven KC-97 

Brig. Gen. William E. Eubank, Jr., 
commands 93rd Bomb Wing which is 
now organizing a training cadre for 
checkout of training crews for KC-135. 
Castle will be the training center for all 
SAC units under present plans 


\ WY 


PRECISION -LERING 


THE DIFFERENCE IN ATLAS 
DIFFERENTIALS 


@ Every tooth a masterpiece 
in finish, fit and motion. Atlas 
differentials are‘ precisioneered”’ 
to provide Nth degree accuracy 
in addition, subtraction and other 
electro - mechanical applications. 
The high sensitivity and minimal 
lost motion of precision Zerol gears 
... plus corrosion and wear resistance 
assure long life in every assembly. 
Atlas gears and assemblies are made 
to meet your design and specifica 
tions. Have proved themselves by 
their acceptance and constant re 
orders from the world’s largest users 
of electro-mechanical equipment 
From drawing board to production 
line Atlas design, production and 
methods engineers and skilled tool- 
makers work with you on a job 
basis. Let them help you. Write 
for your copy of “‘Precision-eering 
Electro-mechanical Equipment”’ 
to Atlas Precision Products, 
Philadelphia 24, Pa. 


Precision Producers 











CENTER SECTION in jig is fabricated from box beam, trailing 


+ 
| 
. | 


HORIZONTAL TAIL is fitted on final assembly to elliptical bulkhead. POWER PACKAGE on final assembly, is built by Rohr 


_ 


Aircraft. 
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COMPLETED FUSELAGE is crane-transported from its line to position in final assembly. 
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An example of the teamwork serv- 
ice for a customer provided by 
Cherry Research and Develop- 
ment is the special lockbolt gun 
developed for fabricating support- 
ing spars in the stabilizer section 
of a jet aircraft. It was necessary 
to install 14” lockbolts in a diffi- 
cult-to-reach spot where head- 
room was less than three inches. 
Cherry Research and Develop- 
ment completed the project in six 
weeks from customer request 
through test prototype to com- 
pleted production guns. 

The Research and Develop- 








ax 


CHERRY RIVET DIVISION 


Townsend Company | 


























Cherry Rivet 
Research and 


Development for the 
Aircraft Industry 
is a Teamwork Service 


ment department of Cherry Rivet 
Division takes pride in solving 
new problems encountered by air- 
craft manufacturers and the mili- 
tary. Where specific conditions 
have been imposed the Cherry 
Research and Development pro- 
gram takes the lead in solving 
them as a service to our custom- 
ers and the industry. 

If you have a problem which 
standard fasteners or guns can- 
not solve, you can get technical 
help from the Townsend Com- 
pany, Cherry Rivet Division, P.O. 
Box 2157-N, Santa Ana, Calif. 





In Canada: Parmenter & Bulloch Manufacturing Company, ltd., G que, Ontario 
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GE Develops New 
Turbine Wheel 


Lynn, Mass.—Gencral Electric Com- 
pany’s Aircraft Accessory Dept. has 
developed a new aircraft hydraulic tur 
bopump, feature of which is a redesign 
of the turbine wheel. 

GE  savs the new design adds an- 
other protection against turbine whecl 
overspeeding with new light weight 
buckets which flv off harmlessly when 
a point above normal speed is reached. 

Last February, after a Boeing B-52 
crashed, a USAF crash report said a 
turbine wheel overspeeded and dis 
integrated. Fragments of the wheel 
blasted through one of the plane's 
fucl tanks. 

The turbine, powered by the B-52’s 
low pressure pneumatic svstem, drove 
one of the svstem’s alternators. How 
ever, the turbine wheel was not a GE 
product. 

Ihe tinv buckets on the new GE 
wheel, each weighing only .03 ounces, 
are fastened to the turbine disk bv a 
single shear pin. If an overspeed con- 
dition occurs because of a failure in 
the turbine wheel governor, or of the 
overspeed control, the pin breaks and 
the bucket is contained with the tur- 
bine wheel housing, thus slowing the 
wheel. 

The new turbopump which the 
wheel drives, called the Model AP-15, 
generates hydraulic power to actuate 
landing gear, bomb bav doors, control 
surfaces and other components. Gear 
box is eliminated in the new turbo- 
pump, enabling power to be trans- 
mitted directly to a high speed, ball 
piston type pump which produces 8 
gpm. of hydraulic fluid at a pressure 
of 3,000 Ib. per square inch 

The GE Aircraft Accessory Turbine 
Dept. produces turbine driven equip 
ment for the Boeing B-52, the North 
American F-86D and the Martin B-57. 


West Coast Center 
For Research Opened 


Pasadena, Calif.—Consolidated Elec- 
trodynamics last week formally opened 
its $1.5 million, 130,000 sq. ft. Engi 
neering and Research Center here. Fur- 
ther expansion is planned for early next 
vear when the company will begin con- 
struction on two additional 130,000 sq. 
ft. buildings on the Monrovia, Calif. 
airport. 

One of Consolidated’s largest proj- 
ccts is providing clectronic instrumenta- 
tion for the 5,000-mi. test range from 
Patrick Air Force Base to Ascension 
Island, a range that will be used to test 
the Air Force’s intercontinental ballistic 
missiles, 









...00 years of engineering history 
... product diversification 
... continuous expansion 


ENABLE SPERRY TO OFFER YOU 
UNUSUAL PROFESSIONAL OPPORTUNITY 


Openings For Mechanical, Electrical & 
Aeronautical Engineers In Practically Every Specialized Field 


You judge a company on post performance simply because it gives a logical indication of whet you may 
expect in the future. It is a sound criterion. And, in the case of Sperry, it tells you o reassuring story 
Pick almost any yeor in the past half century. 1911 — first gyro-compass installation in U.S.S 
Delaware and Sperry’s first product. 1918 —first radio-controlled “guided missile.” 1929 — first 
gyro horizon ond directional gyro used in blind takeoff and landing by James Doolittle. 1937— 
Sperry enters the field of klystron tube development and improvement. And a list of Sperry 
contributions during and after World War II reads like a blue book of science! 
The point is, on the basis of actual performance over a long time, Sperry engineers 
have repeatedly demonstrated their brilliance and versatility. You con be proud to work 
with men of this coliber—men whose nomes cre by-words in the scientific world. Again, 
if performance counts, you'll find permanence at Sperry. Over 1800 employees hove 
been employed here fifteen years or more 
Another proven fact cbout Sperry is that your growth potenticl is greot 
Sperry engineers advance as they contribute. Recognition is accorded on 
merit alone 
Today, all signposts point to on outstripping of even the outstanding 
record of the past. Sperry’s new projects are so diverse and vast in scope 
that the field and future for engineers ore wide open. Your timing 
could not be better than to look into a Sperry coreer immediately 


RELOCATION ALLOWANCES + LIBERAL EMPLOYEE BENEFITS 
AMPLE HOUSING in Beautiful Suburban Country Type Area 
TUITION REFUND PROGRAM (9 graduate schools in area of plant) 
MODERN PLANT with Latest Technical Facilities 
ASSOCIATION WITH OUTSTANDING PROFESSIONAL PERSONNEL 


APPLY IN PERSON 
Daily (Including Sat.) Also Wed. Eves 


OR SUBMIT RESUME 
To Mr. J. W. Dwyer 
Employment Manager 


OR PHONE FOR APPOINTMENT 
Fieldstone 7-3600, 
Ext. 2605 or 8238 


GYROSCOPE COMPANY 


Division of Sperry Rand Corp , : : . 
. First gyro-composs 6. First automatic computing gunsight 


. First marine automatic pilot 7. First automatic anti-circraft 

. First radio-controlled “guided missile” GREAT NECK, LONG ISLAND —the Skysweeper 

. Revolutionary high-intensity 8. First radio-controlled pilotless jet 
searchlight . N 3 W YO R K 9. First electronic automatic pilot 

. First Gyropilot 10. Sparrow air to air guided missile 

nomial 











AIR-TURBINE DRIVES ... 


The Answer to Jet Age 
Accessory Power Problems 


The need for hydraulic, electric, and 
mechanical power multiplies with every 
major advance in aircraft performance. 
The high air speeds of today’s jets demand 
more hydraulic for aerodynamic 
surface and braking control. W idespread 
use of electronic equipment has greatly 
increased electrical rhe 


blistering surface heat of high-performance 


power 


requirements, 


planes only compounds the problem. Not 
only must today’s designer plan an acces- 
sory system that can meet increased power 
requirements, in much less space, but he 
must be sure it can operate in hot en- 
vironments. 

Some accessory equipment now in use 
is grossly affected by heat. Direct drives 
to the engine. hydraulic motor 
turbine 


attached 


power units 


drives, and 
(GTPU’s)—are 


high ambient temperatures. In addition, 


gas 
extremely vulnerable to 
they generate so much heat in operation 
that a method of removing the heat must 
be employed. Other limitations, such as 
inadequate lubricants, heat pumps. or the 
absence of extremely high-temperature 
metals may preclude the use of these 
methods if thermodynamic requirements 


continue to grow. 


Heat Problem Changes 
The Design Picture 


The heat problem has become so com- 


plex that top engineers now realize the 


importance of integrating the accessory 
system as part of the basic powerplant 
and airframe design effort. In the absence 
of adequate alloys to withstand high skin 
temperatures, designers now see the ad- 
vantage of installing thermal-conditioning 
equipment and airducts as part of the air- 
frame design in order to cool surface areas 
as well as internal components. 

As a reliable, convenient source of com- 
pressed air, the jet engine provides the 
way to solve many of these problems. Air, 


can be 


from its compressor, 


extracted 
ducted to nearly any part of the aircraft 
surface for purposes of cooling, boundary- 
layer control, and deicing. Since the weight 
of this equipment is chargeable to the air- 
craft mission, it becomes practical to use 


source compressed 


the common 
for operation of the plane’s entire 


energy 
air 
accessory system. 


Air-turbine Drives Permit 
Integrated System 


This trend casts new importance on the 


70 


role and systems. 
With a compressed air supply already in- 


use of at 


accessory 


selection of 
tegral with the airframe, t! 
turbine drives permits more eflective in 
tegration of the airframe and the accessory 


installations, the same 


iirduet 


system. In many 


au used in the existing system 
can be used to spin small turbine wheels 


These m turn drive 


pun ps 
thermal-conditioning equipment 


mounted on shafts 


generators, hvdraulic fuel pumps, 


mechan- 


ical actuators, and other accessories. 








COMPRESSOR 


f+— BLEED AIR 


(L 


AIR TURBINE —” 
DRIVE 








POWER 
FOR 
ACCESSORIES 


Turbines Run on Air Ducted from Compressor 


Operating on this simple principle, air- 
{} 


turbine drives can effectively perform 


nearly every accessory function aboard 


jet or turboprop aircraft. 


Simpler Construction— 
Greater Reliability 


Air-turbine drives are inherently more 


reliable because they require fewer moving 


parts than any other method of generating 
power. Onlv one efficient rotating turbine 
wheel and shaft is required to drive the 


plane’s electrical and hydraulic units. 


Completely automatic operation ob- 


tained by an integral control system. 


Whenever 
of signaling and actuating devices changes 
the 


a load demand occurs. a system 


the unit s output to meet power re- 
quirements. 


Reliability of an 


Is achieved by 


air-turbine drive system 
the 
this 
can 


cross-manifolding 
ducts Through 


the 


plane’s air supply 


units on aircraft 


method all 
operate from one or any combination of 
engines. In multi-engine aircraft. failure of 
one or more engines would not mean loss 
of accessory power as long as one engine 


remained to supply bleed air. 


The operating history of units now in 


use, such as those on Boeing's B-52. shows 


that 


lree 


the simple, comparatively friction- 


construction of air-turbime drives 


can greatly minimize wear and result in 


longer, more dependable service. In addi- 
tion, they permit more effective paralleling 
with a 


required and 


can be tested without 


ol generators 1 
ground source of ait 


running the main engines 


Install Where Power Is Needed 


Air-turbines Permit Functional Location 


Air-turbine drives and the accessories 
they operate may be located anywhere in 
In the 


turbo- 


the plane where power Is needed 
B-52. 
pumps are distributed in both wings and 
the the 


power is needed. Such versatile. functional 


for example, ten hydrauli: 


fuselage—close to point where 
location is possible because air is relatively 
easy to transport and because it requires 
no return system. 

Located the 
drives can contribute to a sleeker airframe 


away trom engine, these 
design by cutting engine nacelle size and 
Also, by installing 
short 


lines 


reducing frontal areas. 
to the 
and electri 


them close “service area . 


hydraulic transmission 
can be used. This results in a lighter and 
less complex system. 


These 


increase in aircraft speed and range, or 


advantages permit a significant 


pay load. 


Forecast for the Future 


Ramjet and Nuclear Powerplants—It is 
expec ted that air-turbine drives will play 
the 


an increasingly role in 


future. In aircraft utilizing a turbo ramjet, 


important 





the turbojet portion of the engine may be 
shut down during the supersonic 
of flight. This would mean that no mechan- 


the 


portion 


ical power would be available from 
main powerplants for accessory operation, 
\ pneumatic system, however could pro- 


vide accessory power under such condi- 
tions 

Another indication that more accessory 
power will be needed in the future exists 
in the anticipated requirements for nuclear 
powered aircraft Large amounts of power 
needed for specialized functions 
the reactor Remotely 


located air-turbine drives, linked with an 


may be 


associated with 


auxiliary power unit, could supply a huge 
block of power without a prohibitive in- 


crease in unit weight or size 


G.E. Pioneered Air-turbine Drives 


General Flectris s Aircralt 
Turbine Department in Lynn, Mass. is one 


Accessory 


of the nation’s prime suppliers of air- 


turbine drives for aircraft accessory power. 
Drawing on G.EJs vast experience in 
producing industrial and aircraft gas tur- 
bines, this department has eonsistently 
advanced the state of turbomotive equip- 
ment design 
Electric 
turbosupercharger in 


| uf- 


General 


Just as pioneered the 


“radical aircralt 
1918. through the Aireraft 


it Is 


\ecessory 
building air- 
the 


bine Department now 


drive to answer 


turbine equipment 


accessory powel problems of the jet age. 


G-E Turbopumps and Turbo- 
drives help supply all hydraulic and elec- 
the Boeing B-52  Strato- 
history to use 
for 


tri power on 


fortress, first aireralt im 


equipment 


pneumath driven power 


operating its entire accessory system. 
Driven by air ducted from the jet engines, 

G-E turbopumps drives 

supply 8 gpm at 2650 psi and 60 kva at 400 


and alternator 


cps. respec tively They give the big bomber 
power for operating steering control sur- 
landing gear, bomb-bays, spoilers, 


and armament. 


faces 


radar, lighting 


G-E Fuel Turbopump 


This tank-mounted, air-driven unit pro- 
vapor-free fuel per 
America’s F-86D in 
alter 


vides 86 gallons ot 
giving North 
the extra fuel needed for 


minute 

terceptor 
burner operation. Characteristic of G-E ait 
turbine drives, the Afterburner Fuel Pump 
and can be 


is lightweight and compact 


functionally located in the aircraft. 


G-E Turbostarters 


Another application of the versatile tur 
bine is in the self-contained turbostarter 
(used on the Martin B-57) which starts a 
jet engine in less than 10 seconds 

It is powered by hot gases resulting from 
the 
solid-propellant 
eliminate the need for ground power start- 


combustion of an easily replaceable 


cartridge. Turbostarters 


ing units, minimize logistics problems, and 


increase jet aircraft availability. 


Advanced Air-turbine Drives 
Are “‘In the Works” 


Accessory 


Electrie’s Aircraft 


Turbine Department. with facilities valued 


than S| 


General 


at more » million, is carrving out 


an extensive development program on ad- 
vanced air-turbine equipment. Units with 
extremely high power-to-weight ratios are 
already in advanced stages of testing 
These programs promise powerful answers 
to accessory power requirements that lie 
ahead 

lo find out how G-F air-turbine equip 
ment can help you now in the planning 


Electric 


» iles 


contact your General 


Defense 


stages 
Aviation & 
Othee or 


chures on the drives you are 


GENERAL 


Industries 


write for the descriptive bro 


interested in 


ee ee eee eee 


General Electric Co., Section C231-8, 
Schenectady 5, N. Y. 
Please send me the following brochures on 
G-E Air-turbine Drives 
GEA-5870A Aijr-turbine Drives For Jet 
Aircraft 
GEA-6333 Hydraulic 
Modern Aircraft 


| 

: For 
| GER-1088 Gas Turbine Starters For Jet 
| 

| 

| 
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Turbopumps 


Aircraft 
GEA-S5871A Aircraft 
Pumps 


Afterburner Fuel 
Name 

Position 

Company 

Street 
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you need a Thermoflex-insulated housing 


by Johns-Manville 


In the flying furnace that is today’s 
jet aircraft—or missile—components 
must still deliver maximum perform- 
ance. That’s why so many manufac- 
turers of actuators, starters, pumps 
and electrical equipment are turning 
to insulated housings as developed by 
Johns-Manville. These housings are 
tailor-made for each component de- 
sign. They fit snugly and form a con- 
tinuous barrier against the scorching 
temperatures encountered at super- 
sonic speeds. 

Typical insulated housing Carefully fabricated of high-heat- 

developed by 

Johns- Manville for 

vital aircraft component. 


JOM NS MANVILL 


resistant alloys, Johns-Manville hous- 
ings are insulated with Thermoflex 
refractory fiber felt. They are light in 
weight yet possess unusual structural 
strength and rigidity. 

If your component is subject to 
failure from high temperature, get in 
touch with Johns-Manville. Experi- 
enced insulation engineers will plan a 
housing to give your component the 
protection it needs. 

Write to Johns-Manville, Box 14, 
New York 16, New York. In Canada, 
Port Credit, Ontario. 


§¥| Johns-Manville 22203} iosets 
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Closer Liaison Urged Between 
Tool And Airframe Industries 


By Irving Stone 


Los Angeles—Closer liaison between 
the machine tool and 
to speed solutions to 
difficult production problems new air 
craft designs will bring. J. H. Famme, 
issistant chief engineer, Convair (San 
Diego) Division of General Dynamics 
Corp., stressed this proposition before 
production, tooling and design engi 
neers attending the Second Annual 
Contour Machining Conference spon 
sored by ‘True-T'race Corp., E] Monte, 
Calif 

Emphasizing that thinking on both 
sides must be long range, Famme 
pointed out that there is a four-year 
lead time from the design of a machine 
tool to the training of an operator to 
run it. 

To a large extent, what Convair has 
in the F-102 in the way of materials 
ind machining methods will be present 


urframe imdus 


tries 1S necessary 


in the F-106 interceptor and even in the 


880, the medium-range jet transport the 
company plans to have in production 
by 1960, Famme said. The situation 
boils down to this 

Materials and machining will be 


virtually unchanged for the 85U jet 
transport because there is no alternative 

because the machine tooler’s lead time 
is as long as the aircrafter’s 

‘But when we reach the stage of 
building airplanes for Mach 3 and 4 
speeds, there will be drastic changes 
New materials will be necessary, and 
with them, new tooling methods. The 
machine tool builders need to be plan 
ning now for that time.” 


Machining Tolerances 


A common complaint from shop per 
sonnel is the ever-increasing close ma 
chining tolerances required by engi- 
neering, Famme felcend, Machine 
tolerances are relatively easy to hold on 
mest operations to +.010 in. From a 
weight standpoint, such a tolerance is 
unsatisfactory, he said. A machine op- 
erator likes to work on the high side of 
the specified tolerance. Hence, most 
machined parts tend to be on the plus 
side of the calculated weight, which is 
based on the nominal dimension 

Closer tolerances will be specified 
in the future, Famme said. This means 
a greater machining problem. More 
and_ heavier equipment will be neces 


Orpheus in Ashton Test Bed 
Bristol Orpheus turbojet engine, which has completed more than 5,000 hr. running and is 


now developing 4,500 Ib. thrust, is installed in an Avro Ashton test bed for flight develop- 
ment. Light weight engine is specified for Breguet Taon, Dassault Etendard VI, Aerfer 


Ariete, Icarus B-12, Hispano H.A. 300 and the Fuji F.1-T.-1. 
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Ate he 
Ste 
“oy cae": 
” tw | * 
Ses 


The timely, human story be- 
hind the forty-year develop 
ment of Boeing airplanes 
through war and peace 
success and failure 
tragedy and triumph. 
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FASTENER PROBLEM 





New weight saving line 
of stainless steel locknuts 
for temperatures up to 800 F. 


New aircraft designs contemplate speeds of Mach 2 and 3; missile designs 
push further ahead into the unexplored problems to be faced at speeds of 
Mach 5 and 6. Projected skin temperatures go higher and higher and in 
many cases pass the point where aluminum performs satisfactorily. As a 
result stainless steel will be specified for many of the new generations of 
fighters and missiles. 

Fasteners, too, must be upgraded to meet the special requirements im- 
posed by these projected speeds and higher temperatures. ESNA’s solution 
is a new line of Type 305 stainless steel nuts designed to perform efficiently 
at temperatures up to 800° F; 
torque, freedom from galling action and a high degree of re-useability 

The new 70LH series is significantly lighter than the type of fasteners 


silver plated to assure a constant locking 


previously available for this kind of application . . . 16% lighter in some sizes 

.in others as much as 63! 

Configurations in the 70LH lines include the one and two lug. fixed and 
floating type anchor nuts; corner mounting type and gang channel nut 
strips, most of which are illustrated above. Thread sizes available in the 
anchor line for each configuration are 6-32, 8-32, 10-32 and 4-28. These sizes 
with the exception of 6-32 also are available in the gang channel nuts 

Like all Elastic Stop nuts, those in the new LH series are self-locking, 
vibration-proof and high reuse is guaranteed 


MAIL COUPON FOR DESIGN INFORMATION 


Elastic Stop Nut Corporation of America 
Dept. N87-1225, 2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastener information 


Here is o drawing of our product 
What self-locking fastener would 


Detail drawings of new 70LH 
self-locking nuts 
you suggest? 
Name a Title 
Firm 
Street 


City . . Zone 
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wy if machining is to contimue im the 
same manner. 

Closer tolerances result in less weight, 
which means increased performance 
\s an example, Famme pointed out 
that a long-range bomber requires 0.5 
lb. fuel tor each pound of aircraft 
weight. If a pound of weight is saved, 
not only is the speed increased, but the 
range is increased and there is a better 
chance ot completing the mission. An 
interceptor can obtain an additional 
foot of altitude with each pound of 
weight saved. 

Famme gave these figures: Each addi 
tional .001 in. per square ft. adds .0144 
lb. for aluminum alloys and .0413 Ib. for 
steel 

Considering 100 sq. ft. of surface, 
this amounts to 1.44 Ib. and 4.13 Ib., 
respectively. 

For a supersonic fighter with alum 
inum alloy skin and a wing area of 700 
sq. ft. (upper and lower surfaces total 
ing 1,400 sq. ft.), the possible tolerance 
overweight penalty would be 000 
010 in., 202 Ib.; + .020 in., 404 Ib.; 

030 in., 606 Ib.; + .040 in., 808 Ib 

This does not consider the milled 

ireas of forgings and attachment fit 


tings 


Alloy Steel 

When aircraft for speeds of Mach 3 
to 4 are built, alloy steel will be used, 
l'amme points out. For the same fighter 
with a wing area of 700 sq. ft. with 
steel alloy skin instead of aluminum, 
the corresponding tolerance overweight 
penalties possible from nominal thick 
ness would be 578 lb., 1,156 Ib., 1,734 
lb., and 2,312 Ib., respectively. In a 
bomber, with perhaps a wing area of 
2,000 sq. ft., the weight problem be 
comes serious with extreme tolerance 
conditions, Famme said 

I'ransition from soft materials, such 
is aluminum, to hard metals, such as 
steel, for aircraft and missile construc 
tion has already begun and is progress 
ing at an accelerated rate, according to 
1 report of the Air Research and De 
velopment Command, Famme declares 
The report, he said, points out that 
based on the same volume of material 
removed by machines, production util 
izing the new hard materials will involve 
a 400% increase in machine tools, 
power and labor. Development of pro 
duction techniques has not kept pace 
with weapon development, and few 
of the specialized tools required for 
this changing state of the art are in 
industry’s hands, Famme said. 

“It is feared that the plastic form 
ing of materials to minimize the need 
for stock removal presents so many 
problems and complexities that no real 
solution can be obtained in time. There- 
fore, simultaneous coordinated effort 
must be placed on research and develop- 
ment. We need new methods of ma 
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On the Ground 
TRAINING IN SIMULATORS 


Saves Lives in the Air 


pilot can t practice 


+} 


cept ina ilator on the ground instance bad weather 


night landing. abnormal turbulence, even engine fire during 
| +} 


nding or takeoff, are just a few of the many flight emergen 


h can be reproduced fully and realistically in Link 


In such simulat as this B-47B Jet Flight Simulator, pilots develop correct 
reactions and correct techniques to meet all flight situations— without risk of life 


or equipment—and at very little cost in time and money 


There is no more economical way to train student pilots in the handling of nor- 


mal and emergency flight procedures than in a flight simulator 


Pioneer and World's Largest Producer 


of Jet Flight Simulators 


AVIATION, INC. 


BINGHAMTON, NEW YORK 
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» help Boeing turn out the nation’s largest production 


jet bomber in record time. Goodyear \ireraft Corpora- 
\(; tion was asked to gear its big Litchfield Park plant in 
rizona to the nd get it humming in a hurry. 


own are a host of mayor comy 


vonents mass-produced 
by L,oodvealt now beng assemb!| ed inte » the vital 
\merican armada of B-52 bombers by the Boeing Air- 
plane Company. builder of these huge &-jet mainstays 


of the United States Strategic Air Command. 


ON TIME, ON SPECS FROM 
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In addition The Ge 
provides huge tue 


At Goodvear \ircraft 
components are also 


i issiles encom 


Plants i 


| cells 


e-root sections. center f 
g structural plastic radome 
at the plane’s tail 


C,oo0cdve 
monents ¢ 


ul 
mec. on specication, 
wodyear Tire & Rubber Company 


b-52. 


ind tires for the 
s main Akron facility, important 
veing built for other aircraft and 

exacting skills in metalworking, 


theror 


structural plastic and electronics 


powell 


in the service 
and air 


progress 
lhe np he kd in whiel 
hese are examples ot the mantlold wavs in wht 


Goodyear Aircraft ¢ orporation serves its dedi ated task 
—that of Aeeping 


{merica First in the 


fir 
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ANNOUNCING ANOTHER 


ADEL 4 ReD acnievement 


New Electric Motor Driven 
Hydraulic POWER PACKAGE 
For Guided Missiles 


ADEL has long been engaged in power unit research and 
development programs for guided missiles and piloted 
supersonic aircraft. This has resulted in the production of 
small, lightweight, reliable and self-contained auxiliary 
POWER PACKAGES. 

POWERFUL * SMALL * COMPACT ¢ RELIABLE 

LIGHTWEIGHT * SUPERIOR PERFORMANCI 
These power units permit wide latitude in systems design. 


Developed, qualified and produced to meet or exceed 
exacting specifications. 














New meepncept and devclopment, envelope incorporates 
| electric tor, hydraulic pump, valves and reservoir, all 
Manufacttred in our own plant. Proven through special- 
ized, @@vanced engineering under complete, in-plant per- 
formanée and environmental testing facilities required 


for ever higher product quality. 


(rs 


. 

REMEMBER ...ADEL can design, develop and 
manufacture other airborne components to meet your 
requirements. Investigate the complete ADEL 
facilities for qualification testing which can contribute 
greatly to accelerate the progress of your 

engineering development projects. 


BURBANK, CALIFORNIA * HUNTINGTON, WEST VIRGINIA 


ADEL designs and manufactures aircraft products in the following major categories: 





Electric Motor Driven 


Hydraulic & Pneumatic Anti-Icing, Heater & Engine Hi-Temp Manual & 
Hydraulic Power Packages 


Control Equipment Fuel System Equipment Accessories Solenoid Operated Valves 


‘ [" —% ably 








terial forming and removal if the same 
quantity of dollar value of weapons i 
to be maintained,” Famme declared CASTORY 1 


Mechanical Properties 
Machine tools of the future must be QUIRED: CASE 
ible to remove material without destroy RE le supply of History 36 
ing the mechanical properties of the A dependorle i - 
s 
remaining surface, he said. Physical this smalls et custome 
: e 

properties can be restored by treatment quontity © REQUIRED: 
but mechanical defects cannot always Y - ' Less costly manufacturing 

method for this small 





be restored and, being of an incipient stain- 


I 
nature, may result in failure. 4 aa yh pin which 
igne ; 
Famme mentioned chemical milling i” i . _ Per M os @ 
ra ss, Vv crew machine Product. 


having unlimited future, calling this P oe ension oh : 
velopment a challenge to machine — gino 5?” HASSALL SOLUTION: 


Cold forming by Hassall ot 
© cost of $2.95 per M gave 
the customer an 85% cost 
reduction on this Part. 





tool builders and designers which 
must be seriously considered. The lead 
ing edge of the F’-106 requires about 60 
min, to etch. Machining the part would 
equire about four hours 

Convair also is investigating the pos 
ibility of machining forgings and other 


parts to an overall dimension somewhat SPECIALTY ast 
CisTORY 89 


larger than that specified, and then 


chemically milling all over to the blue 2 
print dimensions. This may eliminate MANUFACTURER REQUIRED: — 
ome of the warpage problem, and re OFFERS Customer looking or » 


: duction © 
cost, high Pre cing man- 


move the limitation on minimum wet 
. f produ 
Richa, PN sys SAVINGS to rotary dental 
ON 
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brushes 


GE J79 Overhaul HASSALL SOLUTION: 
Capacity Available SMALL P ARTS wossall-originated Oe 


ed end with tum 


d end; moin- 


D 
General Electric now has the ca 
' bled, sour fications 
ity to overhaul and service all the FASTENERS tained rigid ~— ai 
or 


gines it will sell in the next duction 


il iccording to Everett W low-cost 
possible 


pro 


Denison, manager, Manufacturing En Multiply these case histories a thou- 
gineering, Evendale Operating Dept sandfold and you'll get some idea of 
Cincinnati, Ohio the variety of tough problems we 

he Evendale overhaul facility now crack, and the savings we effect for 
; our customers in the course of a 
fully occupied with overhauling the year 


older ]47s However, these will be 
phased out of USAF in time to free the oe eae 
overhaul facility for the J79. Denison imposes amazingly few limitations 
said it is unlikely the military demand on the parts and fasteners we can 
for the J79 will take up all the slack make. Don’t forget that we are 
to the extent that there won’t be room not limited to “stock” sizes. These 
a ; , 179 Id ¢ ice illustrations show that Hassall—oa 
OF Servicing S$ SOId tO alrines specialty supplier —can show 
. you substantial savings, better 
Maintenance on J79 Sittin eaik tain eat, 
GE’s tance on your small parts and 


Denison, who spoke before 
fasteners 


recent Overhaul Symposium, com 
mented on the $71,000 overhaul cost 
ind 2,400 manhours overhaul time 
chalked against the ]79 at the recent John Hassall, Inc., P. O. Box 


linker, Okla. AFB symposium (AW 2223 Westbury, Long Island, 
New York, 


Proof? Send us your specifica- 
tions or write for catalog. 


> 


Oct. 29, p. 32). Denison said it should 
be understood these figures applied only 
to the first three J79s overhauled to 
date. More experience will cut these 
amounts to less than one-half, he said 
It is unfair to compare the brand new 
J79 with engines which already have 
had costs lowered through accumulated 
experience 

J79 consciously was designed for SINCE 1850 
maintainability, said J. A. Munn, super 
visor, of J79 installation engineering 
Despite its advanced performance, cer 


nw 


NAILS, RIVETS, SCREWS 
AND OTHER COLD-HEADED 
FASTENERS AND SPECIALTIES 


PECIAL NAILS RIVE 
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‘EASY TO FLY AS A JET TRAINER” 





whey ae 
‘26 i ue. 


F-104 STARFIGHTER—WORLD’S FASTEST JET FIGHTER— 


AMAZES VETERAN PILOTS WITH 


Originally developed for the U.S. Air 
Force as a day/night air superiority fighter, 
the Lockheed F-104 Starfighter is about 
to become operational with the Air De- 
fense Command—and soon thereafter with 
the Tactical Air Command. 


An exciting aircraft to fly, the F-104 
flashes through the sound-barrier rou- 
tinely, without a tremor—and possesses a 


Look to Lockheed for Jet Leadership, too 


ITS PRECISE CONTROLLABILITY 


responsiveness and stability unmatched by 
many planes of less spectacular speed. 


In ease-of-maintenance, too, the F-104 is 
outstanding. Its unique basic design incor- 
porates many advanced features that re- 
duce on-the-ground time and costs—thus 
adding extra hours of vital flying time for 
the Starfighter to defend our nation against 
attack by any aggressor. 


LOCKHEED Aircratt Corporation, Burbank, California 











tain features aimed at expediting main- 
tenance were worked into the design 

[he horizontally split casing has 
been carried practically continuously 
the length of the rotating parts. This 
construction has even been extended 
to the J79’s turbine housing. Advan 
tage is that while the efficient structure 
of the outer monocoque shell is main 
tained, the various half sections may 
be removed (like cowling access doors) 
to have an intimate visual inspection 
of the outer parts of the rotating 
members below. As this opens up both 
sides of the air-fuel flow path through 
the engine, foreign object damage and 
extent of overtemperature readily can 
be assessed. 


Accessibility Key 

In jets where most of the damage is 
done either from loose runway matter 
upon take-off or overtemperature of hot 
parts due to fuel nozzle misalignment 
r hot starts, accessibility to the vulner- 
ble parts is the essence of maintain 
bilitv. 

Removing the variable stator actuat 
ng linkage rings on the J79_ before 
opening up the forward compressor 
section onlv adds another ten minutes, 


Denison said. In fact he does not 
see why it should take any longer, if 
is long, as a similar inspection on a 
comparable dual-spool engine. The 


variable stator blade angles are set upon 
original manufacture and should not 
have to be readjusted upon replace 
ment unless some damage to the ex 
ternal linkage destroved the original 
idjustment 

Afterburner spray bar inspections 
ind replacements were simplified, at 
no cost in weight or performance, by 
mounting the spray bar on its own 
frame and sandwiching the assembly 
between the turbine frame and the 
afterburner pipe 


Production Problem 

Not all features which could have 
increased maintainability were added 
For example, manufacturing the tur- 
bine disks so accuratelv that they could 
be interchanged without rotor rebal 
ancing would have cut this operation 
out of maintenance, but the idea was 
dropped when it was estimated the 
manufacturing headaches necessary to 
achieve this turbine disk accuracy 
would more than offset the main 
tenance gain. 

General Electric’s overhaul facility 
at Evendale was established in 1952 
and has grown to a capacity of 350 
engines per month from its original 
capacity of 105 per month. The effort 
has been directed towards increasing 
the systemization of the overhaul line 
The result of this systemization, savs 
Denison, has been cutting down the 
engine cycle time through overhaul 


AVIATION WEEK, December 3, 1956 








ONE OF A SERIES — depicting missiles Yesterday, Today and Tomorrow” 
4 
in Greek means weapons systems; and, with the catapult, 


the Greeks developed one of the earliest weapons systems. Perfected 
slowly, it reached the height of its effectiveness during the Middle Ages 
Today's weapons systems concepts are tremendously more complex 
than the ancient catapult. The swift advances of science enables only 
the highly integrated engineering teams to keep pace with the changes. 
Combined with a perceptive management policy, such a team in a 
relatively short time can achieve a goal that once took centuries 


At Bell there is both progressive management and creative engineering 
teams. With that years-ahead look, Bell is concerned not only with 
today’s problems but with tomorrow's successes. Backed by years of 
successful missile development and management, Bell is now engaged 
in new projects in advanced missile design. To the creative engineer 
desiring top assignments, this is an opportunity to work on a completely 
new weapons system. For qualified 

engineers with a B.S. or advanced 
degree, Bell is offering positions 
where a high level of professional | 
achievement may be attained 


AERODYNAMICS D 
STRUCTURES D 
HEAT TRANSFER 

C y 2 VOT C 


THERMODYNAMICS CORPORATION 


ee 


VIBRATION AND FLUTTER ANALYSIS Pe | 


Contact: Manager, Engineering Personnel 


Dept. F. P.O. Box 1 Buffalo 5, N. Y. 
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Boeing selects new 


Westinghouse 
electrical system for /O/7 


AIRLINES ASSURED MOST ADVANCED PERFORMANCE BY 
NEW BRUSHLESS GENERATOR, NEW MAGAMP* REGULATOR, 
NEW STATIC CONTROL PANEL 


Boeing engineers will achieve both system reliability and reduced maintenance for 
the new 707 Strato-Liner as a result of choosing integrated a-c systems developed 
by Westinghouse. 

The rotating rectifier a-c generator eliminates commutators, brushes and 
collector rings. It does away with the troublesome maintenance problems that 
these components force on other systems. Excitation is self-contained in the 
generator—no vulnerable power cables between the generator and exciter. 
Static circuitry gives sealed-in accuracy, assures system reliability. 

The systems are tailored to meet the requirements of the airlines using three 
or four generators rated 30 or 40 kva, and, of course, the systems have 
automatic protection. 

Contact your Westinghouse sales engineer for complete information about 
this new integrated electrical system, or write: Westinghouse Electric 
Corporation, Aircraft Equipment Department, Lima, Ohio. J-03028 


*Trade-Mark 


you CAN BE SURE...iF its Westinghouse 








HORIZONTAL HYDROTEL = PART OF 
ROHR’S MULTI-MILLION DOLLAR TOOL KIT 








This 36” x 120” Cincinnati Horizontal Hydrotel of America’s leading commercial and military 

shown above employs three different tracers, a planes. This is, of course, in addition to Rohr’s 

360-degree tracer, a depth control tracer for con- fame as the world’s largest producer of ready-to- 

tour milling, and a rise and fall tracer. It assures install Power Packages. 

extreme accuracy for very special Rohr jobs. For full production facilities — for design and 
With this and hundreds of other heavy, modern engineering know-how, look to Rohr to build more 

manufacturing machines, Rohr produces over into the aircraft parts you need 






30,000 different aircraft parts for builders of many 












In addition to the Boeing 707 






Rohr builds Power Packages for many 


other commercial and military planes which 





have made Rohr famous as the 


WORLD’S LARGEST PRODUCER 
OF READY-TO-INSTALL 
POWER PACKAGES FOR AIRPLANES 







AIRCRAFT CORPORATION 











EXCELLENT CAREER OPENINGS NOW FOR ENGINEERS AND SKILLED TECHNICIANS 






Plants in Chula Vista and Riverside, California; Winder, Georgia; Auburn, Washington 
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from the original 40. The 


day S 


goal 1S 12 
the monev time and effort neces 
sarv to build this overhaul facility 
makes Denison somewhat dubious 
that even the big airlines really would 
be willing to spend the several mil 
lion necessar to continuc — thei 
present policy of keeping their engine 
rhaul in-house 
whv jet cngine werhaul 
ippear to center around 
th cost, complex 
venue producing 
m time with the 


yperating rchia 
the manpower 
listically available 
tment in fairh 
h as chemical 
cquipment 

est benche 
pin pits, com 
recondition 

jet engine as 
tools and 
ound-proofed 


problems of in 
into commer 
1 ! that while the 
jet transport ild | verv big mone\ 
maker in the iI 1 goes well, it 
won't tak too mu time on the 
ground to put the operation in the red 
vith backgrounds in 
ind commercial overhaul, 
red that tl uirlines contem 
wn verhaul facilities 
started on them right now— 
will make them too late for 
ent introduction schedules of 
w jet transports This is because 
manv peculiarities and large 
needed for jet en 
nt the job being 
n in a couple 
A 
space anc 
n to nois¢ 
leaning chemi 


urtailed bv gov 


n certain locali 
leaning water, and 
killed labo These are part of 
the onger ing mtingencies which 
must be p | for now 
Furthermore, intelligent planning at 
th tim in result u msiderable sav 
WA plat » US the test ce 
exhaust; stack cooling water heated by 
the exhausts « he overhauled engines 
on check-out runs to substitute for a 
heating plant for their overhaul build 
ing 
Ihe worst part of the jet transport 
overhaul picture may come carly in their 
introductory phase since the new en 
gines are expected to have shorter us¢ 
durations between overhauls (500 hi 


+ 


is a present estimate 
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Gnnouncing... the hu 
OMNIGATOR 





More channels, increased transmitting power, tripled: band width, 
whistle-stop tuning, increased speaker output—all these up-to-date fea- 
tures plus many others are offered in the sensational new Omnigator 
Mark II. Printed circuits plus the most advanced electronic refinements 
make all this added performance possible in the same compact single- 
package navigation and communications unit which has made the 
Omnigator the most popular, the most respected, the most accurate 
(proved by government test) of all popular business-plane Omnis, 


wot 21 Chaunela 
NO OTHER RADIO GIVES YOU SO MUCH 


IN A SINGLE, COMPACT UNIT 
27 CHANNELS give you ample crystal co- BUILT-IN 


pacity for all normal communications — VFR 


or IFR. WHISTLE-STOP 
TRANSMITTER POWER INCREASED; | TUNING! 
BAND WIDTH TRIPLED. . 

DOUBLED AUDIO OUTPUT. oo 
SUPER ACCURATE VOR novigation. Fac- four years ago, 


tory-certified to be accurate within 2 degrees. tunes your receiver 


LARGE SCALE COURSE SELECTOR per- precisely, positively 


mits accurate course selection to the exact to your transmitter 


degree. frequency 
IMPROVED COURSE INDICATOR with = for simplex 
ideal sensitivity, combined with new type To- 
From indicator. 


communications 

with towers, 

ILS LOCALIZER reception for instrument control centers, Uniconi: 
approaches. 


75 Mc MARKER BEACON RECEIVER. 


VHF RECEIVER 108 to 127 me for crystal See your Narco dealer 
clear reception. or write 
for new brochure, 


Nasco 


NATIONAL AERONAUTICAL CORP., FORT WASHINGTON, PA. 
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PRODUCTION BRIEFING 





Stanley Aviation Corp., Denver, Col 
orado, is doubling its facilities to 30,000 
sq. ft. for the manufacture of airplane 
ejection seats for USAI Other air 
crew escape devices also are under con- 
sideration. 


Boeing Airplane Co., Seattle, reports 
that standardization of scaffolding saved 
more than $500,000 on its tooling pro 
gram for the KC-135 jet tanker-transport. 
Scaffolds, which permit the workers to 
reach various parts of the airframe were 
formerly custom-built for each job. Now 





AIRCRAFT 


MISSILE 
DUCTING 


Modglin specializes in prompt delivery of 
quality ducting for liquids and gases. Lead- 
ing contractors use Modglin ducting for fuel 
lines, air inlets, exhaust outlets, oxidizers, 
heat exchangers, cabin heaters. All ducts are 
manufactured in one complete plant by 


skilled technicians. 


Get details from a Modglin Sales Engineer. 
Inquire about Modglin facilities to design, 
fabricate and assemble any metal component 
for aircraft, missiles and rocket engines. 

Call, write, wire now for immediate 


appointment. 











Send for 
Facilities Brochure 
Colorful, twenty-eight 
page brochure shows 
photos, lists complete 
facilities available for 
your job. Write on your 
letterhead, please. 


Bocing has set up standardized scaffold 
ing which can be tailored “‘erector-set”’ 
fashion for each job. Each scaftold plat- 
form is equipped with its own lighting, 
electrical and compressed air outlets, 
and fire extinguisl.ing sprinkler system. 


Detroit Broach and Machine Co. is 
building a fifteen thousand sq. ft. addi 
tion to its plant in Rochester, Mich., 
need for 


because of the increased 


broaching tools 


Ultrasonic soldering is claimed by 
Acoustica Associates Inc., Glenwood 
Landing, N. Y., to be more effective in 
than chemical fluxes in 


some Cases 









Modglin Heat Exchanger Duct. Note quality of 
WELDING, STAMPING, FABRICATION 


NOW SERVING 


Aerojet General Corp. 
AiResearch Mfg. Co. 
Convair 

Douglas Aircraft Co 
Firestone Tire & Rubber Co. 
Fletcher Aviation Co. 
Grand Central Rocket Co. 
Lockheed Aircraft Corp. 
North American Aviation 
Radioplane Co. 

Rheem Manufacturing Co. 
Rocketdyne 

Rohr Aircraft Corp. 


and many other leading 
aircraft and missile 
companies. 





oe ‘ 

Modgzglin Co., Inc.—  —:— 
Metal Products Division 101 

3235 SAN FERNANDO ROAD + LOS ANGELES 65 » CLinton 6-2213 
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assuring a good bond. The ultrasonic 
vibrations are said to cavitate and erode 
the oxide which must be removed b« 
fore the solder can unite with the parts 


Mullard 


being 


Shown above is an Acoustica 
ultrasonic soldering iron 
to fill in a blow hole in an 
casting ‘his method can join alu 
minum to itself and its alloys as well 
is to dissimilar metals such as 
steel. 


used 
duminum 


1 
Drass OIF 


Self-feeding automatic 
driver puts in screws at any 
fast as the operator can pull the trigger, 
according to the maker, the Shakeproof 


power SCTCW 


ingle a 





Div., Illinois Tool Works, 
Called Semspak (R), the 


Elgin, II. 


driver’s car 


tridge holds sixty #8 screws (slightly 
less #10’s) and will accommodate 
lengths from ye in. to 14 in 


Mallory-Sharon Titanium Corp., Niles, 
Ohio, will use this vacuum furnace, 
which they say is the largest of its kind, 
for reducing hydrogen content and an 
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nealing titanium sheet befor hipment | Wonder how ld 





Ihe furnace has a charge pace of + x a 

+x | it.. can proce everal ton pel like Pasadena 
charge, a maximum operating tempera 

ture of 1600K, and « z be evac on to fr / 
one-millionth of an atmo phere. It wa : 

built for Mallorv-Sharon by Westing 

house Electric (¢ Tr] Radiation kk 

ments provide the heat and radiation 

shicld upplant the usual refractor 


brick and thermal insulation. 


of 90..or meres? 


IF YOU’RE A FAIRLY RECENT GRADUATE, or getting your degree 
soon, you know the job situation. Whether you’re thinking about 
your first job or considering a new one, just about everybody 





Pines Engineering Co., Aurora, II | would like to tell you his story. 

Ws 1% t« tub me li Ps ‘ to : 

tail cnr net ond D. ~ oct And we'd like to tell you our story—about working at the 

Hal ie ] 0 mn ST ce ub ’ a . . ‘ ° ye " 

gees 70 yoo Southern California Cooperative Wind Tunnel, and about living 
pre Iaacs { tO 9>,UUU CICS 


in Pasadena. If you are interested in aerodynamic development, 
whatever your degree, we think you'll find a great many advan- 
tages here. CWT jobs offer challenge and variety. Southern 
California provides every kind of recreational activity and out- 
standing centers for advanced study. 


No need to send a resume or make any immediate decisions. 
Just mail the coupon below for the CWT story. 


( Operated by the California Institute 
of Technology. Owned by Convair, 


Douglas, Lockheed, McDonnell and 
North American. 

< CWT is concerned with testing, 
analysing and solving aerodynamic 
problems involved in the develop- 


ment of high-speed aircraft and 





guided missiles. 





Southern California Cooperative Wind Tunnel 
950 South Raymond, Pasadena, California 





Canadair, Ltd., Montreal, Canada, 
(ne 0 Ge eee) eee See ee. |) ee E———eeE—eEeE——eEeEE——E——E—E—E———EE* 7 





their CL-28 RCAF CP-107) coastal GENTLEMEN: Please send me literat about the Wind 7 
patrol aircraft whi h is bemg built for | 
the Roval Canadian Air Force This NAME | 
experimental set-up was part of Can | 
idair's program in redesigning a Bristol HOME ADDRESS : 
Britannia for patrol uscage City STATE | 

| 
Universal-Cyclops Steel Corp. hop | 
to fabricate fairly large molvbdenum $f  —— en ae 
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WHETHER 


vou 





FLY 


THE 


BOEING 707... 














...... OR THE 


DOUGLAS DC-S.... you'l/] take off and land 
on CPT landing gear 


Out of CPT’s 30-year experience came the engineering 
and drawings for the landing gears for both these 
American all-jet intercontinental transports. 

And out of CPT’s giant precision manufacturing 
facilities are coming the landing-gear 
ship-sets to speed the day when fleets of DC-8's 
and 707’s will fly on scheduled flights. 

Put CPT’s wealth of experience and facilities 
to work now on your projects of Tomorrow. 
No other landing-gear builder has CPT’s combination 
of experience, knowledge, and facilities. 


ENGINEERS: If you would like to work at 
CPT on airframe-component design problems, 
write us. Liberal profit-sharing and retirement 


plan, modern plant and facilities. 


CLEVELAND PNEUMATIC TOOL CO. 
3781 East 77th Street ° Cleveland 6, Ohio 


Sales-engineering offices in 
Seattle, Los Angeles, Fort Worth-Dallas and Levittown, L.1. 








AeA . - 


WOUR BEST MOVE 


See Foote Bros. first for all 
of your gear and geared assembly needs! 


There’s a good reason why many of the 
nation’s leading producers of aircraft engines 
and air frames see Foote Bros. first for precision 
gearing, power transmissions and all types 
of mechanical actuators. It’s because 
Foote Bros. offers unmatched experience 
in design and production engineering 
plus complete facilities for precision 
prototype and volume production 

. as well as complete testing 
facilities for proving out 
performance before delivery. 
This is your best reason for making 
your next move . . . contact Foote Bros. 
for all of your precision gearing needs. 
Every Foote Bros. geared assembly 
represents the very finest in engineering, 
manufacturing technique, quality 
control and reliability. Your best 
move ... call Foote Bros. today! 


This main rotor transmission for a leading transport | 
helicopter typifies the precision assemblies supplied 
to the aircraft industry by Foote Bros 


FGOTESBROS. 


Celi Tower Traritptiscwon Through Colle Boars 
Since 1859 
Foote Bros. Gear and Machine Corporation 
4545 South Weste Boulevard, Dept Gi 





¢c ag tii 

This trademark “ 

FanTt BRO 

stands for the finest a) | 


industrial gearing made! 


i 
i 
ee in 


Ate 
ki 





Precious 
Assembly Time 


Baldwin - Lima- Hamilton Corp. SR-4 


ges installed in overhead cran pick 


ps saved over 40 tine 


A leading aircraft company says— 


materials for inventor and these are their words, not ours... 


ith ¢ iw to Channel Mast« ! 
nd pumping Ne. N.J. Meter in crane o7 vaies “LAMINUM Shims simply p-e-e-] 
Phe an hash illows him to tal . or - down to exact size. This takes 
two doo! mor , rial down the duct about a minute instead of a half 
hour’s grinding time. As toler- 
ances become tighter, Laminum 
Shims are a must.” 


Laminated Shims of LAMINUM 

are made to your exact blueprint 
specifications—of Brass, low car- 
bon Steel and Type 302 Stainless 
with .002” or .003” laminations. 
Also in Aluminum with .003’ 
laminations. 


mforming 


FREE! Actual sample of Laminum 
and Engineering Data File. 


© LAMINATED o 




















NAA‘s New Building ©O COMPANY, INC. O 


New North American Aviation Building at Los Angeles will be located at International Air- 
port. Structure will have 11,118 sq. ft. of porcelain enameled aluminum fascia supplied 








“— 





, ‘ ; , 4: Shim Headquarters Since 1913 
by California Metal Enameling Co. Porcelain enamel was chosen for durability, resistance . 


to color fading, corrosive action of salt sea air. 5112 Union St.. Glenbrook, Conn. 
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1,200 hour “Dry Run” torture test 


Proves Reliability of 
HY-”* Fuel Pumps 


On September 1, 1956, a HY-V/L fuel pump (Model 60-029) completed 
1,265 hours of continuous operation under simulated jet fighter condi- 
tions. The test was run in three-hour cycles: one hour “wet run” (sub- 
merged in fuel) at sea level, followed by two hours “dry run” (without 
fuel) at 50,000 feet with 150° EF ambient temperature. 

In an earlier test, the HY-V/L pump (Model 60-071) ran “dry” contin- 
uously for 18 hours at an altitude of 55,000 feet, simulating conditions 
encountered in a long-range jet bomber. 

In both tests the case temperature of the HY-V/L pump stayed well 
below the dangerous auto-ignition mark (400°F). The HY-V/L pump 
requires no thermal protection, even under a locked rotor condition. 































These test results are steps forward in the complete automation of fuel 
systems. Because the HY-V/L pump requires no thermal protection 


device, it offers much greater reliability; because it runs “dry” safely, it 






needs no switch or other shutoff device 





Remember the advantages of the HY-V/L pump: simple. ..compact 








lighter... eliminates the old vapor separator ...uses less power... excel 
lent climb performance recovers immediately pumps all types of 
avgas and jet fuels has “Design Predictability,” i.e. it can easily be 
tailored to your specific needs. Write for complete details 








> ) . 
High Vapor Liquid Ratio ) ] 4 
4 y lh 
I 


Kio WINONA AV BURBANK, CALIF 


aviation subsidiary of | CRANE | 
0 al 0 make 


Fuel Gate Valves, Hot Air Valves, and the “Hytrol” Anti-Skid Braking System. 























WHO'S WHERE 


Continued from page 23) 





Changes 


Thomas B. Schnille, operations manager 
ind Capt. John S. Haerper (USN, ret.), as 
the vice president-general manager 
Hloover Electronics Co., Baltimore, Md 
Benjamin Parran, project leader, technical 
tary planning operation, General Ek 
Co., Santa Barbara, Calif 
William Sendell, general-products man 
Red Bank Division, Bendix Aviation 
rp., Eatontown, N. J 
Harold R. Suter, t 
Ford Division, W vand 
W vandott Nii 
France QO. Wilson 1 ‘ 
control sales, Solar Aircr », San Diege 
Calif 
James J. Welker, president-opera 
ions, Clevite Corp., Cleveland, Ohio 
Frank J. Smith, vice president, Columbus 
Bolt & Forging ( Columb Ohi 
J. V. Connelly, administrator of training 
mstrument hool Kollsman Instrument 
Corp Elmhurst, N. ¥ 
Stuart H. Goldsborough, district sales 
manager (New York), Slick Airwavs Inc 
Dr. Earl L. Steele hief development 
cnginec! Development Dept Semicon 
ductor Pr . ivision, Motorola, In¢ 
Chicag ] 
Everett W Thompson, supervis 
turbo-prop contracts, Allison Division, Gen 
ral Motors Corp., Indianapolis, Ind 
Jules Pond, application engineer 
sorties department Propulsion 
Corp ibsidiary f Curtiss-W rig 
Santa Monica, Calif 
Dr. Robert FE. Buchele, staff assistant t¢ 
Western Division 1 lag Servomecha 
ms, In Hawthorn 
Conrad Hohmann, hief eng 
neer-special airborne d ickers, In 
Detroit, Micl . Badenoch, 
ger aircraft prod les, Vickers avia 


Cr 


t 


one 9 amamentie annum 

Capt. Frederick O. Vaughan USN ret 
assistant director-supply for the DEW lin 
Federal Electr ( 

Edward Foodim 

ted Avionics Cory 

Edmund Stohr, | n 
don, England), United Air Line Mr. Stohr 
succeeds James B. Miller, now manager of 


} 


rbin mit 
| ip 


vernment and military i 

Perry A. Warren, factory manag 
Eugene J. Raymond, contracts manag 
and George G. Cudhea, assistant to th 
vice president-general manager Defens 
Division Kaiser Metal Products In 
Bristol, Pa 

Ben E. Sherwood, director-airmail and 

xpress, American Airlines 

Alexander S. Jerrems and John R. 
McCharles, assistant directors, fire contro] 
svstems laboratories, Hughes Aircraft Com 
pany weapon systems laboratories, Culver 
City, Calif. also: Michael E. Hiehle, project 
manager-W eapon Systems Development 
Laboratories, and Dr. Morris Feigen, senior 
staff engineer-Design Integration Depart 
ment, Guided Missiles Laboratory 

Irving Roth, assistant to the president 
and J. Grant Macdonnell, assistant treasurer, 
Northrop Aircraft, Inc., Hawthorne, Calif 
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ononts 


FOR EVERY SYSTEM 
APPLICATION 


KEARFOTT offers the systems manufacturer the 
most complete line of precision made components 
available anywhere. Quantity production 

enables quick deliveries and reasonable prices 


SYNCHROS— Transmitters, Contro! Transformers. 
Resolvers, Repeaters, and Differentials in 

Bu Ord Sizes 8, 11 and 15. High Accuracy and 
environmental resistance 


SERVO MOTORS—High torque, low inertia Servo 
Motors, Inertial and Viscous damped Servo 
Motors, in Bu Ord Sizes 8. 11, 15, 18 and 23. 


TACHOMETER GENERATORS — Available as 
damping generators, rate generators and 
integrators. They feature high output to null 
ratio and extremely linear outputs. Temperature 
stabilization may be provided 


GYROS— Directional, floated rate integrating, 
free, vertical, and spring restrained rate gyros for 
all airborne navigation, stabilization or fire 
control applications 


Bulletins giving physical 

and technical data of the 

various Kearfott Products Car ol f 
will be sent on request. The 

Kearfott organization is 

available to assist in the 

development and 

manufacture of other 

precision components you 

may require, 


KEARFOTT COMPANY, INC., LITTLE FALLS, WN. J. 


Soles ond Engineering Offices: 1378 Main Avenve, Clifton, N. J 
Midwest Office: 188 W. Randolph Street, Chicago, ill. South Central Office: 6115 Denton Drive, Dallas, Texas 
West Coost Office: 253 N. Vinedo Avenve, Posodenc, Calif 








PROGRESS REPORT ON PROJECT VANGUARD 


General Electric X405 Being 














Readied For Flight Testing 


“Flyable” model of G-E rocket engine on schedule 


at fully instrumented Malta. N. Y. rocket test station 


General Electric’s ne X405 rocket engine has already 
completed many successful static test runs—only a veat 
after General Electric was awarded a contract to build the 
powerplant for the VANGUARD rocket. Now 
being qualified for flight test, the G-E X405 is scheduled 
for early delivery to Martin-Baltimore, builder of the 
VANGUARD airframe and prime contractor f 


satellite launch vehicle. 


When the bi-liquid X405 launches the finless, three- 
stage VANGUARD rocket during the International Geo- 


physical Year, it will produce more than 27 


first-stage 


ir the earth 


000 pounds of 
thrust and have a burning time of about 150 seconds. 
At burnout 36 miles above the earth, the X405 rocket 
engine will have accelerated the VANGUARD rocket to a 


speed of 4000 mph—more than a mile a second! 


FULL ENGINE SYSTEMS TESTS simulate X405 flight require- 
ments. duration of actual VANGUARD first-stage run. Above, 
G-E technicians install \405 engine in rocket test pit in Malta. 


The advanced G-E powerplant is 

going detailed qualific ition testing at the Malt 
rocket test station, operated by General Electri 
rumented, Malta's 


component testing facilities 


l s. government Fully inst 
engine and enabled 
G-E rocket engineers to make 


velopment of the X405. 


rapid progress in the de- 


Superior performance of G.E.°s X405 
of more than a decade of General Eleetri: 
experience Che new powerplant marks anothet 
in G-E rocket engine wres s another ¢ 
General Electric to can provide the | 
missile industry with highly reliable. high performance 
rocket engines .. . of unmatched qualitv. General Elec- 


tric Company, Cincinnati 15, Ohio. 


X405 ENGINE RUNS ARE CONTROLLED from blockhouse, 


adjacent to firing pit. Completely instrumented test cells record 


continuous performance data during close-to 150-second run. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





Use Wnted.. 


In an unusual setting in the laboratories 

of G. M. Giannini & Co., Inc., Miss Hydraulic 
Actuator and Mr. Precision Potentiometer 
recently were united at ceremonies attended 
by leading engineers and scientists. Solicitous 
friends have long awaited this happy union 
...the couple, known to their intimates 

as Ac-pot, soon will reside in the most 
advanced control systems being developed. 






































THE FACTS ARE... Giannini engineers are the 
first to incorporate the vital potentiometer ele- 
ments inside the actuator case, saving space and, 
at the same time improving performance. 

The hydraulic fluid cleans and lubricates the 
windings, reducing noise and increasing the use- 
ful life of the potentiometer. Heat dissipation is 
improved and performance is not affected by en- 
vironmental hazards such as humidity, fungus, 
dust and salt spray. 

Where a combination of potentiometer indica- 
tion and hydraulic actuator positioning is re- 
quired, this new, unusual instrument will perform 
with the customary excellence of all Giannini 
precision products. 















; af PRECISION 
Engineering positions are open at INSTRUMENTS 


. ee 
several Giannini locations for career- G i re | ri ri | rn i AND CONTROLS 


minded young men—write for details. 





WESTERN POTENTIOMETER DIVISION 


G. M. GIANNINI & CO., INC., 918 EAST GREEN STREET, PASADENA, CALIF, 
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Auto-Tester Finds Fault, Details Repair 


By Philip J. Klass 


Automatic line maintenance 
can now be designed which will enabk 
i relatively unskilled operator to check 
out practically all of the avionic, In 
iraulic pneumatic systems in ai 
lirplane or missile in less than 30 min 

cording to Sperry Gyroscope Co 

The equipment can tell the operator 
not only which clements are at fault, but 
where to find a replacement, the tools 


ind 


needed procedure to b« followed, and 
stimate of 


for the 


hus 


irplane, missile down 
operation 
more ai 


ma h« 


ionic Ccquipment, not 
, the to current 

pressing maintenance, technical 

manpower and training problems 


miswel 


military 


Under Development 


Systems capable of performing many 
f these tasks for a 1 of different 
weapon systems ind svstems 
devel 
The techniques needed 
build the sophisticated check-out svstem 
Ic scribed 
but the 
ithe: xist today o1 
iccording to Sperry 
ently d 
f such a 51 


inicty 


sub iT 


ind 


now undcr 


sew! 


opment at Spern 
CTC to 
ibove, which tells evervthing 
weight, 
it hand, 
company r¢ 


operator we and 


irc closc 
Phe 
monstrated a working mock-up 
stem which it calls RACI 
R Automatic Check-out Equip 
ment 

RACE. will be 
tself before 
to check 
intervals. If it discovers 
ternal fault, it will automatically 
point the faultv clement just 
when testing a we ipon system 


ipid 


calibrate 


measurement 


signed to 
ind 
its own performance it 
inl- 
pin- 
is it docs 


yeriodic in 


Change in Thinking 
Biggest obstacle to 
pread use of RACE-typc 
not technological but rather the revolu 
tionary change in militar 

thinking 
take place 
For 


iutomatic 


carly and wide- 


svstcms 1S 


ind industry 
ind organization which must 
example, development of the 
check-out equipment must 
be launched simultaneously with that 
of the weapon system it is to test, not 
several vears later 

lhe weapon svstem must be designed 
to permit the automatic tester to gain 
iccess to critical volt 
ees and circuits, and this may add to 
the cost, size and weight of the weapon 


casv and speed 


vstcem 

Extremely competent engineers with 
wide knowledge in the weapon systems 
field be task of 


must issigned to the 
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testers 








SYSTEM UNDER 
TEST 


e-- | 


CONTROL | 





CHANNEL SELECTORS 
AND MEMORY 





TEST PROGRAM 
i GENERATOR 


a LLL iennsttesen, 























EEDBACK 


[ro neo 


TO MEMORY 


LEEEE TOT ET TETEETIROEL OE? 





RAPiD AUTOMATIC Check-out Equipment 


RACI 


j —— ¥ 
HW \ 


| a INDICATORS i 
- i 
CONTROL — 


can test and trouble-shoot avionic, 














hvdraulic, pneumatic equipment aboard an airplane or missile in matter of minutes. 


PUNCH CARD turned out by RACE identifies faulty element, tells where to find replace- 


ment, how to make repair, what tools are needed, and estimated airplane /missile down-time 





FAILURE 


MYORAULIC AMPLIFIER E-501 
DOWN.-TIME 25 MIN 
SPARE-TRUCK 4 BIN 17 
EQUIPMENT AND TOOLS — 
ELECTRONIC KIT TYPE 2 
MISSILE SERIAL NO 

DATE 

SPECIALIST SIGNATURE 





HAMPESOiIR2 
ese: 





eke 
' 
' 





Pres te UA 


A J A 


MAINTENANCE PROCEDURE 


2eenewsuw =~ 


POWER-STANDBY ARMAMENT-SAFE 

. REMOVE ACCESS PANEL NO 5 
DISCONNECT P-10! 
REMOVE 4 SCREWS — REMOVE AMP £-50! 
INSTALL SPARE — SECURE WITH 4 SCREWS 
CONNECT P-101 
POWER — ON 
TEST SWITCH $510 TO ZERO ALIGN 
ADJUST ZERO ALIGN POT 8.516 FOR ZERO V 
BETWEEN TP'S 6 & 9 — 15-352 B/U ON 25S V 
OC SCALE 
TEST SWITCH $510 TO GAIN ADJ 
ADJUST GAIN POT 8-528 FOR 3 V BETWEEN 
TP’s 6 & 7 — 15-352 B/U ON 10 V DC SCALE 
TEST SWITCH $510 TO OPERATE 
REPLACE ACCESS PANEL NO 5 
REMOVE SAFE PLUG 

















designing automatic check-out equip 
ment. And if the system is to perform 
J the functions of test cquipment, in 
” struction book, and even supply (as it 
a potentially can), development responsi 





> » » = 

L Css 

a | 4 | bility will cut across the line of ac 
a : tivity of a number of different groups 


Plug-in Transformer (7 J both within military and _ industry 
_* wee organizations, and this must be resolved 
Encapsulated ss e ¢ 
, Magnetic Amplifier Growing Activity 
F 4 Despite these problems, Sperry i 
a tri a | ss po : convinced that the RACE-type ap 
; : Z 3 | proach is the logical answer to the 
s pP ace >. { growing complexity of military weapon 
. systems. It has backed this view with 
considerable company moncy to carr 
out basic research and development in 
- this field, according to David Keim, 
_— . ° 
ame W m engineering department head of Sperry’s 
f ith Ce co iniaturization Microwave Electronics Division. This 
pemmee fae oun Se ~y most pentane, Coeaaene pommenese Pee work is centered in the division’s 
vionics -industry, ico components give better performance with less re. Ratan. i “s 
weight and space. W ee Sy sage ee tg — whic : 
San oan. . . . : is aeve oping automat cs equipmen 
1, fee gtain-oriented nickel alloys yield improved for both its own programs and for 
2, Glass, asbestos, silicone, and polyester film insulations 
allow higher operating temperatures. 
3. Latest epoxy and silicone rubber encapsulation techniques ilthough from public disclosures to date 
highly developed at Celco. it appears to be one of the leaders 
Other firms known to be active or 


Constantine Engineering Latonatortes Cae. interested in developing automatic line 


MAHWAH, N. J. maintenance check-out equipment, of 

Pieniee Babe ~ . varying degrees of sophistication, in 

aeae— clude: Associated Missile Products, 

Color Television, Electro Instruments 

Your plant is only hours away by the Celco Air Fleet Farnsworth, General Electric, Motor 

a ola, Northrop Aircraft, North Ameri 

can’s Autonetics Division, Polarad, and 
Stromberg-Carlson. 


THREE-AXIS Maintenance Automation 
> PRIGH Pr SIMULATOR Pops Bae Bai oi pale 


tester for a radar system. Subsequently 
it built semi-automatic field testers for 
Providing a flight table which converts these vector analogs a Navy fire control svstem and the 
can be continuously oriented in into a position corresponding to Army’s Skysweeper anti-aircraft system 
space with respect to three mut- the defined space vector. During this period industry was de 
; ; veloping new techniques for use in 
By Gwe reproducing the condi- electronic digital computers. Sperry 
tions of an actual high-perfor- recognized that these could open the 
directly from the output of a mance circrafer missile in fight, door to fully automatic testers, greatly 
. the unit expands the capabilities speeding the check-out of a weapon 

computer. Operating smoothly 

e : ‘ of any laboratory. system. 
with no gearing, the instrument In 1955, Sperry decided to take a 
accepts independent voltage = Write for brochure | systems-engineering look at the overall 
signals in each of the 3 axes and | problem of automatic check-out and 
the possibility of developing basic tech 
niques and hardware which could be 
applied to a variety of weapon systems 
This study indicated that nearly all of 
the manual time-consuming steps in 
line maintenance could be performed 
automatically, and thus far more 
quickly, using fewer and less skilled 
personnel. 

A brief review of present line main- 
tenance procedures will point up the 
way in which the operation can be 
automated. In many aircraft now opera 


COLOR TELEVISION INCORPORATED tional, each major sub-system requires 


BELMONT 6, CALIFORNIA its own specialized piece of test equip 


Transistor Transformer 


weapon systems of outside contractors 
Sperry is far from alone in this field 











vally-perpendicular reference 
axes, the CTl Dynamic Flight 
Simulator can be programmed 
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Giant Tube 


Giant klystron tube, measuring more than 
160 ft. in height, can generate 100 kw. 
iverage power and more than one mega 
watt of peak pulse power. The new X626 
klystron, intended for radar and _ linear 
iccelerator use, is called the largest tube 
ever developed by its maker, Eitel-McCul- 
lough, Inc., San Bruno, Calif. 

cnt and often its own specialist to 
perate it When the tester has been 
mnected into the system, the operate 
nust 

1) Read test imstructions to dete 
ine required switch positions and 
crating sequence 
sct tester nti 

sitions 

3) Read testcr instruments 

+) Compare this reading with thosc 
) test manual to see if correct valuc 
mas been obtained 

5) Decide what test should next be 


wade, based on previous reading, to 
olate svstem malfunction 

6) Repeat steps 1, 2, 3, 4+ and 5 until 
fault has been isolated to one clement 
f the svstem 

7) Locate replacement part and in 
truction book that gives installation 
nd adjustment procedure 

8) Replace defective clement 

9) Run through complete check-out 
procedure to assure system is operating 
satisfactorilh 

The use of “Go, No-Go” type indi 


itions on some recent line maimten 
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QUALITY 
MAGNESIUM 
CASTINGS 


A MAGNESIUM SAND CASTING at the Dow foundry. Many kinds of castings are pro- 
duced—with quality standards to meet the special needs of the aircraft industry. 


... for the Aircra ft Industry! 


ORDINARY AND EXTRAORDINARY 
SAND CASTINGS 


PERMANENT MOLD CASTINGS 


PLASTER CASTINGS 


YOU NAME THE CASTING, Dow can supply you with any 
shape or size required. Specialized inspection techniques 
rigidly maintain your standards and_ specifications. 
Heavy-wall or thin-wall, the best—and surest—answer to 
your problems are Dow magnesium castings! Contact your 
nearest Dow sales office for additional information. 


THE DOW CHEMICAL COMPANY 
Foundry Sales, Bay City, Michigan <> 





a 
ww) Aircraft Controls 


om 





chosen as components in F-102A pilot assist system 


Capable of supersonic performance in level flight, the Convair 
F-102A is equipped with a Minneapolis- Honeywell combination 
Pilot Assist System and Yaw Damper System that serves 

most of the functions of an autopilot. To carefully monitor 

the Pilot Assist System at all times and prevent hard-over sig- 
nals, three highly dependable Barber-Colman “Micropositioner’ 
ultra-sensitive relays are used. 





application is just one of the many in which the aircraft 
PI J ) 


a ' industry uses Barber-Colman “Micropositioner” ultra-sensitive 

Cae relays for precision control. These polarized relays operate on 

’ J Lg input powers of 50 microwatts to 1 milliwatt and are available in 
F 


a wide selection of coils, enclosures, mountings. 


The complete line of Barber-Colman aircraft controls includes 
Actuators; Positioning Controls; Temperature Controls; Small 
Motors; Valves; Ultra-Sensitive Relays; Thermo-Sensitive Ele- 
ments. Write for literature or consult the Barber-Colman engi- 
ering Sz a " Angeles: Seattle: Bz , 

This Cskmon “picrensimaiie neering ules office nearest you: Los Angeles; Seattle; Baltimore; 
cre used in roll and pitch synchronization New York; Montreal; Melbourne. 
olale Mal tolelisloM-Jalelolel- Malta 21a 4+) Medal) 

amplifier-calibrator portion of the 


F-102A Pilot _ System, shown above Ba rber 7 Colman Company 


DEPT.L, 1422 ROCK STREET, ROCKFORD, ILLINOIS 


MOTORS «+ AIR DISTRIBUTION PRODUCTS 
MACHINE TOOLS ¢« TEXTILE MACHINERY 
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Weathervision 


At Central Air Defense Force Headquarters, 
Grandview AFB, Mo., closed-circuit TV and 
two-way communications to a_ central 
Weathervision” station make it possible 
to display weather charts and give weather 
briefings at 10 remote points, such as the 
alert hangars and ready room (See photo 
right Central forecaster can answer re- 
quests from any of the 10 receiver stations 
now in use. Closed-circuit T'V equipment, 
was designed by Dage Television Division of 
Thompson Products, Inc. Closed circuit 
I'V in combination with a microwave link 
recently demonstrated the feasibility of re- 
moting the radar scope presentation from an 
AN/CPS-9 storm detector radar, showing 
weather conditions over a 200 mile radius, 
as well as weather chart displays. (See photo 


above) 
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VHS* RELAY 


(*Very High Sensitivity) ree 7 
Model 266 * 
: 


Somple specs. ore y 
0.2 micro- 
omperes, (12,000 *. 
ohms col!) or, 0.1 
millivolts, (5 ohms.) * 


t 


@ The VHS is o balanced 
ormoture, Alnico magnet type 
reloy. It is internally shock 
mounted ond resistant to 
vibration. The screw-on cover 

is gosket sealed. It con be opened ond resecied 

Connections: 9 pin octal style. Dimensions: 1% 

diameter x 2'4 long. Weight: 4 ounces. Sensitivity 

infinite voriations from 0.2 Uo. to 10 Amp. or 

0.1 Mv. to 500 volts, self contained. Higher volts 

or omps with externol multipliers. A.C. rectifier 

types. Trip point accuracies to 1%. Differentiol 

1%. The degree of resistance to shock and vibro- 

tion primarily depends upon sensitivity and type 

of action wanted. In general, the reloys wil! not 

be permonently dom- 

aged by shocks of 

100 G's and vibra- 

tions up to 2,000 eps 

ot 4 G's. The most sen- 

sitive relays may close 

their contacts under 

these conditions 

Contacts: SPST or 

SPDT, 5-25 Mo. D.C 

Other rotings to ' 

Amp. A.C_A g 

coil gives hig pres 

sure ond chotter fre 

contoct under shock 

ond vibration 

Prices: $20-$80 

Delivery 4 to 6 weeks 

Assembly Products, Inc., 

Chesterland 50, Ohio 

West Coast: Desert Hot 

Booth 106-7, Automation 

Show Bidg., N. Y 


how to 


complete 
=  COOX 


assemblies 
successfully 


MICRODOT, 
pioneer in micro 
miniature circuitry 
offers complete 
assemblies in any 

Wr 
solutions you require 
With Microdot cables 


harac 


MICRODO 


1826 FREMONT ST 
SO. PASADENA, CALIF 





Arctic Cargo Carrier Depends 


ALL MODELS... 
OFF SHELF 
DELIVERY 








(raf tstrs) / 








Saves 40% Space 


No Tie Rods... 
Greater Strength 


Differential axle loading through T-J Space- 
maker Air Cylinders forms a controlled walk- 
ing beam in this Tera-cruiser, designed and 
produced for the Army Ordnance Corps by the 
Four Wheel Drive Co., Clintonville, Wis. 


Weight of cylinders was important factor in 
choosing T-J Spacemakers, which reduce 
weight while providing same displacement and 
extra high safety factor. Fast delivery and space- 
saving features also favored T-J. Exclusive with 
T-J are new Super Cushion Flexible Seals for 
Air (to 200 P.S.I.) . . . and New Self-Aligning 
Master Cushion for Oil (to 750 P.S.1.).,Hard 
chrome plated bodies and piston rods are 
standard, at no extra cost. Wide range of styles, 
capacities . .. 64,000 combinations of the shelf! 
Write for bulletin SM-155-3. The Tomkins- 
Johnson Co., Jackson, Mich. 


MEETS WITH ALL JIC RECOMMENDATIONS 


TOMKINS-JOHNSON 


RIVITORS AIR AND MYORAULIC CYLINDERS CUTTERS CilmcHoRs 


RACE must be equipped with an in 


terim t-tcrm) memory for storing 


one or re interim decisions unti 


needed for cross comparison with othe 


: smal a : 
to reach I aecision 


RACE is not intended to tra 


silt 


emb! 

the 

On thus basis 
CI number 
faults, perhap 
complex we spon system ach 
can therefore be ¢ logued and 
corded on a strip of microfilm and 


with i scparate frame oO1 


x fault. Once RACI 
:¢ malfunctio1 
the 


d displa 


nted 


Valuable Information 


data on the microfilm and card 


provid tl maint 
1 informa 


example of 
that could be 
cording t i 
@ Faulty element and its part number. 
e Estimated down-time to replac« 
e Location of replacement part in spare- 
parts truck or warchous¢ 
e Equipment and tools needed for the 
operation 
¢ Detailed replacement procedure and 
subsequent adjustment. Procedure in 
cludes list of switches or controls which 
must be turned off for safety 
e Technician type needed to make th 
repall 
Sper believes that the card will b 
eturned with the defective unit to the 
werhaul station. If the unit cannot be 
l, the card, with pre-punched 
that identify the defective part, 
be introduced into an eclectroni 
inventory data processing system nov 
being developed for militarv use where 
it will automatically order out a_ re- 
placement from the nearest supply cen- 
ter 


Present Status 

Sperry is developing a number of 
heck-out equipments for both its own 
ystems and for outside weapon system 
contractors. One of these, for exampk 
will test a very complex bombing-navi 
gation system; another is for a missile 
guidance system 

While these generally employ aut 
matic programming and decision-mak 
ing techniques, some of the decisions 
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yNparisons au 
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ovision 

dispensing cards with the afor 
ed maintenance data Lhe 
lv track down and identify the 
ment by an arbitrarily assigned 
letter identification. Once 
iched, the iddition of 

nance displav-card feature 


hnological problems, Wit 


ppliced automati heck 

ig uc t i incty of tvpes of 

equipment, including radar fire 

stems, powel mtrols, flight 

mn stems, radar beacon and 

juipments, clectroni ountec! 

nd data handling svstems 

t Herbert Halperin ot the 
vision 

its objective 

k-out of avi 

ment It plans to include 

pncumati vstems and even 

g of pr ypulsion svstems 

oblem in automatic check 

Vion ind non-avionK 

be greatly simplified if 

originally designed for 

This includes making 

v access to critical cir 

possible addition of de 


solely for automatic testing 


iS J 


required for normal equipment 
operation, Witten savs 


GE Concepts 


Gencral Electric’s Light Military 
Electronic Equipment Dept., has been 

pioneer in the development of auto 
matic test equipment for production 
line testing of complex avionic svstems 
in the factory AW Aug. 8, 1955, 
p. 61 LMEED believes that these 
techniques can be easily adapted for 
line maintenance check-out equipment 

In one GE proposal for an automatic 
tester for a fire control svstem, the test 
program would be stored on a punched 
tape and a digital voltmeter would be 
used for basic measurements and_ to 
convert them into digital form 

The device would give the operator 
1 “Go, No-Go” indication after each 
test and simultaneously record the meas 
ured value on a punched tape Phe 
tape later would be used to print out 
a daily record of critical system per 
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“300 expert 
Lilliputian tailors 

made my clothes,” 
said big Gulliver 


Size alone is not the measure 


of a man—or a business 


You've been reading about it. Stock 
splits, mergers, outright obituaries of 
one company or another. Little busi- 
ness 1s through, some say. “Be big or 
be broken” is the byword 


This just isn’t so. Business — big or 
small — is as vital as it ever has been. 
It is only the “small-thinking” business 
man who is on the skids. 


We here at Formsprag wish Big Busi- 
ness every success. Why not? Big 
manufacturers buy much of what we, 
a relatively small business, have to sell. 
And as long as we continue to pro- 
duce our widely accepted sprag-type 
clutches, we expect this happy relation- 
ship to mutually prosper. 


This is today’s real challenge to the 
smaller manufacturer: the ability to 
turn out a specialized product the big 
fellow can’t match. Practicing this 
policy, Formsprag has in a compara- 
tively short time become the nation’s 
number one supplier concentrating on 
over-running clutches exclusively. 


Leading automotive, aircraft and indus- 
trialconcerns requisition them regularly. 


In the light of our own experience, it 
appears that where the small business 
fails, the probable cause has been man- 
agement's failure to recognize that spe- 
cialization is the sesame to small busi- 
ness success. The small company that 
fails to face this challenge is not being 
killed by Big Business, or by anyone 
else; it is quite simply committing 
suicide. 


Simple in design, the Formsprag Clutch 
delivers greatest torque for its size and 
weight — and long life. No measurable 
backlash. 


FORMSPRAG COMPANY 


Lad 


23593 HOOVER ROAD * 





VAN DYKE (DETROIT), MICHIGAN 


Designers, engineers and manufacturers of the modern sprag-type 


over-running, indexing, and backstopping clutches for aircraft, 


automotive, and various industrial applications, ATR-128 





AMONG IMPORTANT formance measurements for cach a 
plane or missile Scanning this chart 
ASVIVETES Ay HUES for any single weapon would enable an 


il 


IS A PROGRAM INVOLVING observer to detect performance deterio 


ration before it reached a point sufh Co 


SSS cient to cause svstem failure 


TESTING AND EVALUATION In addition to its many advantages eM 
for the military services, automatic field ing 





a test equipment should make it possible than 
HUGHES-DEVELOPED for avionics manufacturers to obtain r peri 
liable quantitative data on the field pet with 
RADAR FIRE CONTROL 

formance of their cquipments—data 


AND NAVIGATION SYSTEMS that is invaluable in improving the 
product and eliminating caus¢ f un 
reliability 


MILITARY ALL-WEATHER Because automatic check-out svstem 
development must proceed concurrenth 


with its associated weapon system, d 


FOR LATEST TYPE 


INTERCEPTORS. 


sien changes in the latter during the 
course of its long development I 
mav result in changes in the _ tester 

sign. However, Sperrv believes this 
is not too stiff a price to pay for the 
manv advantages of automatic check-out 





systems. 


Expansions, Changes 


In Avionics Industry 


Bendix Aviation Corp. has formed 
i new Bendix Svstems Division at Ann 
Arbor, Mich., which will concentrate 
on weapon system requirements for 
Defense Dept 
New division will occupy leased space 
near University of Michigan but ex 
pects to build and occupy new facility 
there by August, 1958. The operation 
is headed by Dr. Russell D. O'Neal 
former director of svstems planning fo 
Bendix. Within three to five vear 
Bendix savs it expects new division to 
employ 1,000 scientists, engineers an 
There is need on our Staff for qu supporting st iff 
engineers who thoroughly understan Other recenth inmnounced avioni 
System this field of operation, ho have industry expansions and changes 
sufficient tical and theoretical e Nacimco Products is name of new 
San Diego firm specializing in aircraft 


Test ee en eee anhalt inissile instrumentation systems and 


such tests, and present an ¢v 
precision tooling and parts. Facilitic 
ation of performance In repo ! 


s rm. 
Fn ineers ind production management of the Na 
mp ees Wine Gays ot aoe - tional Citv Machine Co. and San Diego 


wave Lavane taterest mathe system concept Machine Co. have been combined in 


and rn pbetir sees ene a: elias | the new firm which is headed by C. I 
“en. 1 ee | Rubesh 
+ testing of electronic systems, e Aircraft Radio Corp., Boonton, N. J., 
Instrumentation odbc d Aremcanagn ry bp has opened its new $50,000 engineering 
ocedures and equipment; a laboratory 
E 2 inding of basic circuit application e Cambridge Thermionic Corp., Cam 
ngineers vencies; 4 initiative to up- bridge, Mass has formed new 
POS Se Pe oe Canadian Affliate, Cambridge Ther- 
mionic of Canada, Ltd., located at 
2525 Grand Blvd., Montreal 28, P.Q., 
Scientific Staff Relations to market all of the company’s prod 
ucts. 
Research and Development Laboratories e Polytechnic Research & Develop- 
ment Co., Inc., Brooklyn, N. Y., maker 
of microwave test equipment, has ac- 
quired an additional floor in present 
building located at 202 Tillary St. 


debugging, development, id 





HUGHES AIRCRAFT COMPANY 


Culver City, Los Angeles County, California 
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NEW AVIONIC 
PRODUCTS 





Components & Devices 


e Miniature time delay relay, measur 
ing Ix1lx14 in. and weighing less 
than 2 oz., is available with time delay 
periods of 0.1 to 5.0 sec., accurate to 
within 10 over temperature range 
of 55C to 125C with input voltage 
variations of 10 according to manu 


tacturer Models ire wailable — for 


to +l 
mntacts rated 
oad. Unit can be 
} 


cled vithout 
lempo Instru 
st Hempste id, 
N. ¥ 


e Ultra-precision potentiometer, Model 
\MD20, provi linearity up to 0.01 

Unit mploy helical construction 

diameter with length of 

14 in. for 10 turn pot, 

-gang 10-turn pot 

tance values of 


1.000 to 100,000 ohms Torque on 


] — ] ] 
dual sections is as low as 14 in. oz 


Litton Industnes, Components Dyiv., 
5873 Rodeo Rd Los Angeles 16, 


Calif., and 215 S. Fulton Ave., Mt 
on, N. ¥ 
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made of 


by 


maxunum conductivi 


b] 


e Subminiature twin _ triode, 
i KOS 32 at 


ry} if na 
IH priiic id 


e Miniature tube clamp with integral 


mes in types 6A-4 for 7-pin  @ Direct-reading frequency meter 


ind 6A-5 for 9-pin minia- panel mounting 
Slotted hnegel leeve ! nt I ucn from 4 








LOCKHEED CONSTELLATIONS 
MODEL L-049 


Avatlable Soon... 


12 Lockheed Constellations, Model L-049 Aircraft, cur- 
rently in U. S. Certified Air Carrier Passenger Service. 





Continuous maintenance to Airline and C. A.A. 
Standards, completely equipped with full Airline 
Radio, Instruments, Wright R-3350-BA-3 Engines, 
Hamilton Standard Propellers. 





56 Deluxe Passenger Chairs Installed. Five Aircraft 
equipped with luxurious sky lounge accommodations 
for eight passengers. All Aircraft fully pressurized 
and air conditioned. 





Spare Power Plants, Propellers, accessories, main- 
tenance and overhaul spares available for concurrent 
delivery with Aircraft. 





Partial or full payment in Sterling may be acceptable. 
For complete information, call or write: 


Lipital Airlines, Inc. 


WASHINGTON NATIONAL AIRPORT 
WASHINGTON 1, D.C. 
ATTENTION: MR. R. M. AVERILL 


ete eR 











“Pardon me, sir, but 


Qsar 


NATIONAL STOCKING DISTRIBUTOR 
FOR STANDARD PRESSED STEEL 
AND COOPER PRECISION PRODUCTS 


has a branch warehouse 


in this area that carries the § 


items yowre looking for” h 


The young lady is right. Have you formed the 
habit of calling your Kasar branch warehouse ? 


Clip out or make a note of the number below. 


LOS ANGELES 
SAN DIEGO 

NY 
DALLAS 
WICHITA 


/¥ 
» SN ' TUCKAHOE, N. Y. 





of + 202% 
with accuracy 
reading. Unit 
of SO to 500 
iffected by 
Meter 

( ranging from 
24 t round and square. 
Meter, Electrical Instru 
ment Ltd., of Scotland, is available 
the S. from Garv Wells Co., 3 

New \ TK 38, N y 


switch for 


ther devices 


e Miniature 


pushbutton 


machine ty pe 
non-snap 
to operating pres- 
Switch 


mooth 


comes in 


DPDT model, rated 
v.d.c. and measures in. dia. x 2% 
m Complete specihcations on the 
B5023 switch are available from Heth 
erington, Inc., 1200 Elmwood Ave., 


Sharon Hill, Pa 


imps at 
I 


Microwave Components 


e Miniature S-band 
Series 500, for pulse 


cavity oscillator, 
or CW operation, 
has tuning than 200 
me. with peak power output of 1-2 kw 
depending upon frequency, operating 
ita 0.001 duty cvcle As 1CW cavity 
oscillator, unit has tuning range of 
than 200 mc. and a power out- 
range, 100 
Tuning is accom 
plished by a screwdriver adjustment 
Unit can operate under 10G vibration 
it 2,000 cps., long by 
13 in. dia., weighs 25 oz. including 
GL-6442 — tubc Amerac, Inc., 116 
Topsfield Road, Wenham, Mass 


range of more 


more 


put of 50 mw. in upper 


mw. in lower range 


measures 7 in 
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@ Variable calibrated attenuator, 
ilibration accurac f 0.2 d 


vides up t dl ittenuaty 


| 
VSWR of Attenuator 
met driven and dissipative 

porated nichrome film 


plat \dmittance-Nam 
| rmingdalk | @ N \ 


e Portable slotted lines, \lod« 


riage 


I equt band 


n 
Residual VSWR 


a 
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Computer Devices 


e Information delay generator, Mode! 


37 U. for use vith t 


cepts input signal of LO 


1 del] 


] 
Inaiwg Compu 


ing with time and delivers san n 


formation 


in time from 0.02 to 2 seconds. Dela 
linearly adjustable 


vaveform is faithfully reproduced f 


nterval is 


output terminals delaved 


Input 





Quartz Crystal Supply 


In event of all-out mobilization, the 
nation does not have facilities to pro- 
duce enough quartz crystals for military 
communications equipment. This dis 
closure, based on preparedness studies, 
was made during a recent meeting in 
Washington between government and 
industry officials. 

Manufacturers’ representatives pointed 
out that 
crystals on a low-bid basis are 
manufacturers to cut-throat competition, 
in some cases forcing them to sell below 


military practices of buying 


driving 


cost. Industry representatives called for 
negotiated procurements and 


ment financial support to buy new ma- 


govern 


chinery needed to meet mobilization re 
quirements. 

Defense Department officials will visit 
manufacturers soon to determine what 
additional facilities are required. 











Acoustic delay unit, \lodc! 
repetition rate 
Wa la rl« with da l pel 


rosecond 


mounting 
Quartz 
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Computer 
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New Avionic Bulletins 


* Klectronic data processing system, AL\WA 


Minatron differential transformers 


perat 


Cathode ray oscilloscopes 


) i 8 
I 


P.O. Box 821, P 


Instruments for analysis 
\ 


Microwave ferrite devices 
' atte t nd 1 


Gy scop M 
k, N 


tse of digital techniques for testing 


* Operation of Coincident Current Ferrami« 
Memories” s t f Techr 
MM iva 


Kea 


Magnetic 
Ba tir 


* Threshold indicator 


w sour 


Loans 
Stoddart 
Santa Mor 


Servo Corp. of America facilities 
! i pment 

page bulletin entitled 

‘* rp 

ho Turnpike, L. I., N. ¥ 


Synchro tester for fleld use, Ty 
ribed in two-page bullet 


onics Co 512 No. Wells St 
* Electronics Facts Handbook, a 
pocket-size lection f reference 
luding AN nomenclat 
pment, radi 
ments Write on ympany 
American Machine & Found 
Relations Dept 61 Mad 
York 16, N 


electron equ 





They 
Shall Have 


MOBILITY 4 





Wherever @ 
They GO 


Our Armed Forces depend on mobility to 
win. Speed of engagement, of supply, re- 
inforcement and redeployment —these are 
vital tools of our national defense. 


Vertol helicopters — unhampered by ter- 
rain, unrestricted in landing — are the es- 
sence of combat mobility. 


Vertol H-21 “Workhorses” serve in both 
the Army and the Air Force. Rugged and 
reliable, each H-21 can airlift 20 fully- 
equipped soldiers, or, for medical evacua- 


~~. 


_ 


—— 


! 
ARMy 


tion, 12 litter cases with attendant. In its 
cabin, more than two tons of cargo can be 
carried. As a “flying crane” it can ferry 
bulk equipment over rivers and mountains 
on its external cargo sling. 


Vertol HUP helicopters fly for the U. S 
Navy. From carrier to cruiser, from sub- 
marine deck to the coast beyond the hori- 
zon, they link together the segments of the 
fleet. They shuttle key personnel between 
the ships; they rush the sick and wounded 
to the nearest hospital ashore and afloat. 





Vertol helicopters fly around the clock — 
around the world. Rugged, high- 
performance Vertol helicopters are revo- 
lutionizing the art of logistics . . . are being 
picked consistently for the toughest jobs. 


Now the Vertol philosophy — mobility in 


three dimensions—is being extended to the \/ Aircraft C5 t20 ratio 


world of commercial flight. The universal 








H-21 helicopter is undergoing CAA cer- MORTON. PENNSYLVANIA 
tification —and more powerful, turbine FORMERLY PIASECK! HELICOPTER CORPORATION 


powered versions herald the advent of new 


skyways without runways. 


Engineers, join Vertol’s advanced engineering team! 





e Pratt & 
Whitney 
Aircraft 


e Continental 
Motors 


e Lycoming 


Branch Offices: 
¢ ALEXANDRIA, VA. 
¢ ATLANTA, GA. 
e CLEVELAND, OHIO 
* MIAMI, FLA. 
© NEWARK, N. J. 


Alrwork 
stocks 950% of the 


engine models used 


by Business Aircraft 


. 35 different models, from the smallest 
ler Lycomings or Continentals to the 
Pratt & Whitney R-2000 series. 
les both Airwork Overhauled engines 
gories and factory overhauled, factory 
ed C 
| are available on either an Exchange 
e basis. They are backed by Airwork’s own 
warranty plus the service of our Field Service 
Engineers, our 5 Branches and 21 Dealers. 
We also stock 1800 engine-driven accessories of 
350 different types, including the make and model 
used on your aircraft. You get off-the-shelf de- 
livery, and save expensive downtime. 
Order from the Branch Office or Airwork Dealer 
nearest you. Save yourself a nest egg on freight 
charges while enjoying the security of Airwork’s 
world famous reliability. 


Reserve the engine today that you will surely 
need in the near future. 


Airwork 


CORPORATION 
Millville, New Jersey 
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Gasifier 
spark plug 


' a x 5 manifold | 
ignition ve, 


BASIC COMPONENTS of gasifier unit include combustion chamber 


al 


New Primer Aids Engine Starts 
In Chill South Pole Temperatures 


By George L. Christian 


New York—A new priming device to 
| engine er long exposure 

urrently is 
()tter 
expedi 


villand 


om pac igl \ : device 
C,asiher, 
intake manifolk 
from the carburetor. It 


upplic fuel in the 


mounted on the 
| downstream 
instantancoush 
form of a_ hot, 
fixed gas to all cvlinders as soon as the 


rting process is initiated, al 
powerplant to fire up to 
than if standard 


wer Engines 


lowing the 
650 more rapidly 
methods used 
started with th« 


CXposu4©e inl 


priming 


have been device in 


30 seconds or less after 
temperatures as low a 651 

The unit is going into production 
t The Robert Reichhelm Co. with 
initial production rate of 100 units per 
month anticipated 

lests conducted on a Ford V-8 and 
Chrvsler C-36_ standard industrial 
engine by the Department of the Army 
in a cold room of the Engineer Re 
search and Development Laboratories, 
l’ort Belvoir, Va., itures down 
to —65F, conclusions 
ind recommendations 
e Starting the engines at sub-zero tem- 
accomplished in a 
) with 


it temper 
resulted in these 


peratures could be 
minimum length of time (30 sec 
gasificr installed 

e Installation of the gasifier on a gas 
oline engine is simple and compact. 
e Maintenance of the gasifier is routine 
Moreover, it requires 


no extra accessories and uses the same 


ind inexpensive 
fuel as the engine 
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Ihe An 


ms 


e That the gasifier 


on engine ind 
irctic conditions 
e That future tests in 
t force the vaporized 
| 
nde 
] 

CTANAING 
when batter« irc u 
conditions of 


In another report 


under extreme 
this onc 
Penn State 
stated to 


with 


cngimes 


tv, the 


smooth 


mad bi 
gasiner was 
combustion no audibk 
good b« 
hired 


The operator 


knock. Distribution was very 


tween cvlinders and all cvlinders 


during g 


asiher operation 
Iwavs had control of his engine and at 
no time did engine speed become ex 


COSSIVE 


Gasifier Features 


Here are some of the more important 
features of gasifiers 
e Applies to all sizes of gasoline engines 
displacement. It also 
Diesel 
50 cu. in. displacement 
© Reduces appreciably the drain on bat 
terics caused by prolonged cranking at 


from 100 cu. in 


mav be used on above 


engines 


sub-zero temperatures when crank cas¢ 
stiff battery performance is 
marginal because of the cold 


oil is and 
Tests on 
a gasoline engine under identical con 
ditions at 40F with without a 


gasificr showed the reduced 


and 

dev ICC 
cranking time as much as 650 

e Lasts almost indefinitely because it 
has no moving parts to wear out. The 
spark plug requires periodic cleaning 
and changing. 

e Fits easily on because 


most engines 


) - 
(¢ - 
< 


solenoid valve and ignition coil 














Diagram shows tvpical installation 


x 24 in. Weight 


e Operates exactly 


quipped ga 


Gasifier Description 
Robert R | 


ultant starting f 

This is how the When 
the starter button u other 
starting procedure init | lenoid 
controlled valve diver ( rom the 
to th ring the 
fuel being pumped to the device. Simul 
taneously, the plug 
gized. The fuel 


passing through the gasifier, only a small 


carburetor gasifier, mete 


gasincr spark 


ene! plug ignites the 


part of which is allowed to burn since 


idmitted te 


complete combustion 


Unburned Fuel 


Che remaining, unburned fuel passes 


not cnough air is permit 


through the burning gas in the device 
instantly 
ind turned into a fixed ga 
Reichhelm explains that this 


rack 
] 


ing process which occurs as the liquid 


heated | 


where it is vaporize 
such as 
methanc 
fixed gas is produced bv a thermal 
fuel passes through the flame zone of 
the gasifier 

Ihe fixed gas can be piped a con 
siderable distance, even in extreme col 
without danger of condensing on cold 
chamber walls. H: 
heat of the gas is als¢ 
starting, the 
close to the inl 


position 


combustion weve! 
since the 
factor in quick 
should be 


take manifold 


gasinc! 
mounted 
ind in’ such 


11 








COMPLETE 


“ONE-STOP 


..-fOr your 
business airplane 


SERVICE , 


Sg es 


From turn-around service to complete 
modification, AiResearch provides the most 
modern facilities in the industry 


Whatever modification, conversion or 
servicing problem you may have, it 
can be completely solved by a single 
visit to the AiResearch Aviation Serv- 
ice Company. 


Conversion and Modification * Custom Interiors * Electrical and Instrument + Radio and Electronics + Engineering Service * Turn-Around Service 


Here we can convert your airplane's 
exterior, interior or performance to 
the configuration you desire. We can 
install new instruments, larger 
engines, auxiliary wing tanks, the 


CORPORATION 


finest in radio and radar equipment 
and new complete systems in all cate- 
gories. In more than 100,000 square 
feet of floor space, we can accomplish 
engineering, sheet metal, structural 
analysis, design, cabinet making, trim 
work, testing and any other work 
required. 

You are invited to inspect our facil- 
ities. Also, please write or telephone 
us for full information about any of 
our services, 


AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. » Telephone: ORegon 8-6161 
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possibl to all 
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where it will provide most even 


distribution cylinders. 
Air for the gine s operation comes 
through the carburetor 


Ihe 


gasincl 


from the 
is long as necessary. When the 
sufficiently warm, the 
shut off, cutting 


ind | utting 


cngine ma\ opcrat¢ 
power plant is 
solenoid valve may be 
out the gasifier 
rctor into operation 

The Navy, first for 
the gasifier, will use the device on auto 
well as the Otter 


ition Deep Freeze, 


the carbu 


major customer 
motive equipment 1s 
in Adm. Byrd's Oper 
according to the manufacturer 

Reichhelm currenth 
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pansion of facilities 
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New IBM Computer 
Used at Mathieson 
Falls, N. Y.—A new 

computer has been installed at 

Aviation Division laboratories of 
Mathie il ¢ 

on development 


studi 

chemical fuel 

The ne comp nov is IBM 

650 I] pc! data and 
lex mathematical problems at 


IBM 
the 
Olin 


rCSCal h 


Niagara 


on Chem 


gh energy 


speed omputer will 
1 } 
mical quill 
mpcratures, 
f chemical 
potential in- 
energy fucls. 
studving the 


200 such 


innounced 
million 


Force 


Known 

ype The 
ludes, in 

id and 

h ma hines, 
ounting 


Ilda- 


( hemists, 
ts and engines been given 


in the use « machine. 


Cutter Designed to 
Disarm Ejection Seat 
New utting tool 1s pe 


1 + 


signed 


ifically de 
» allow 1 u rews to disarm 
quickh the ejection seat svstems of 
crashed military aircraft. Called the Al 
501 Cable Cutter, the tool can 
tion of 4-in. armored initiator 


steel tubing or stcel wire 


remove 
1 4-1n. S 
hose stainless 
It features a 

the user to turn the handle 

the best position for fast 
Manufacturer: Aircraft Tools 
Bellanca Ave., Los Angeles 45, 


swivel head which permits 
ind frame to 
disarming 
Inc.. 9030 


Calif. 
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Airstream Reels Out Target 


Hawthorne, Calif.—Target-tow 
vstem capable of tr 
flecting target 


the 


uling i 
ipproximately five 
behind tow plane is now id 


the A | ce | 
AFB, 


, + + + 
ing it 


Yuma 


Training Center, Vincent 
\nz 
Designed fo 


rocket tr 


craft, the 
Bee Jay Vas developed } 
ind Northrop Au 


bore 
| 


mcreasea 


LIS¢ 
with 


target 


Puliiie 
ning 


tow 


tow the 


range of 
margin 


Sa IS ad 1OW-CTag 
l'ibreglas hell « ipable 
radar reflection 


the 


idluminun 


simulating 
bomber a | 
, 


reflecting disk 


higecst 


m Rear fins on 


maximum refl 


SMALL FIBREGLAS target rests in the reel section of the Bee-Jay tow reel system (top). 
Clamshell doors open in forward section (below) to suck in air which activates turbine 
wheel that, in turn, operates reel utilizing 25,000 ft. of 3/64-in. steel cable holding target. 
Size of clamshell door opening determines reeling velocity. Canted fins cause target to spin, 


increasing radar reflectivity. System was developed by USAF and Northrop 
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THE ERA OF THE; ELAND 


How many development hours 
is ‘know-how’ worth ? 


Why is the Eland ahead of its time? The answer lies years back—in the 
steady accumulation of engineering skill and experience that forms the 
‘Napier tradition’. This ‘know-how’ made us decide on the single-spool 
as opposed to the twin-spool—and at the same time showed us the way 
to find the compressor we needed. 


In 1947 it was clear to us that only by basic research on stage matching 
could we find that compressor—one which would make possible a single- 
spool turbo-prop with the simplicity, the economy, the power and 
flexibility of the Eland. 


So we built at Liverpool the best-equipped gas-turbine research station in 
Europe. The original work we have carried out in that station has given 
us a knowledge of compressor problems—and their solutions—equalled by 
few other aircraft engine firms. 


After thousands of hours of cascade work we determined by 1952 the right 
type of blade to use, its general aerofoil characteristics and the basic 
geometry of the compressor itself. Even at this stage, a very large number 
of possible compressors could have been built. 


We now had to make a vital decision. Which prototypes—out of this very 
large possible number—should we build? Theory wasn’t much help here. 





NAPIER ELAND CONVAIR 


We had to depend on ‘know-how’ and the engineering sixth sense it gives. 
The right answer could save us thousands of hours of work—the wrong 
answer could put us back years. 


It was decided that we should start by building four compressors. When 
we had built the third we knew we had what we wanted! By now we have 
been able to put in three years steady development work on the same 
blade/compressor combination. 


With a type test at 3,060 e.h.p. successfully completed we can say now that 
the Eland’s design is basically sound, basically right, and will not have to 
be fundamentally altered in the years ahead. Of how many turbo-props 
can that be said? The Era of the Eland is beginning with an engine of 
proved safety and flexibility. 


HOW ARE YoU 
. PIER AND SON LIMITED - LONDON, W.3, ENGLAND 
. ag oor Progress with The ENGLISH ELECTRIC Company Led. GOING 70 USE THE ELAND 


Representatives: 
J. C. K. SHIPP and A. GUALTIERI, Suite 909, Dupont Circle Building, 
1346 Connecticut Avenue, N.W., Washington 6 D.C. Td YOUR AD VANTA GE? 
Tel: Dupont 7-2123 — 
P. J. WAITE, Marconi Aviation Dept., 970, McEachran Avenue, Montreal 8, 
Quebec. Tel: Victoria 3627 





FIRST 
RESEARCH 
REACTOR! 


FOR: INDUSTRIAL 
DEVELOPMENT 


Peacetime use of atomic energy has 
become a reality,thanks to the devel- 
opment of the first nuclear reactor 
designed for private industrial re- 
search by Atomics International, a 
division of North American Aviation. 

Research Welding congratulates 
Atomics International on this tre- 
mendous achievement and is proud 
to be a subcontractor to such a for- 
ward looking concern. 

Research Welding’s unparalleled 
skills in metal fabrication of tanks, 
spheres and components are available 
for experimental and development 
work in the construction of missiles, 
atomicstructures and sub-assemblies. 
Let us analyze your problem. Call or write 
today for information. New, ultra-modern 
plant now under construction will provide 


even greater facilities for the scientific devel- 
opment of your special projects 


f 
, HESLAALH 


WELDING & ENGINEERING CO., INC. 
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RIGHT ARM 


of industrial research 


Sanborn's galvanometer 
writing arms record 
valuable data to heip 
solve the countiess 
measurement problems of 
research, design, and 
production testing. 


The advantayes of making Sanborn 


‘| NGLE to 8-channel inkless and permanent 
fvour recordin: 


“ recording in true rectangular coordinates equipment the ‘right 
phenomens ranging from problem: fe ext 
ft data to atomic reactor ofad 
i growing role my 
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SANBORN 


/ dD ( 


' 
2-, 4-, 6-, 8-CHANNEL 


8-, 6- CHANNEL 4-CHANNEL 2-CHANNEL 1-CHANNEL ANALOG COMPUTER SYSTEMS 
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AVRO AIRCRAFT 


offers opportunities for 
these people—with or 
without aeronautical 
experience: 


Mathematicians ‘< 

Computer Programmers 
Aerodynamicists 

Metallurgical Technicians 

Stress Engineers « Systems 
Engineers « Mechanical Engineers 
Flight Test Engineers 

Controls Engineers 

Aero Thermodynamicists 
Vibration & Flutter Engineers 
Civil Engineers for: 

Structural Analysis, Tests, Design 
Computing Specialists 
Draftsmen & Technicians 


 ~S 





Avro Aircraft’s broad and diversified range of f the world’s finest engit talent. As mem- 
advanced aeronautical design projects gives en- bers of a progressive design team, more concen- 
gineering people unexcelled opportunities to utilize trated iob responsibility means more recognit 
individual ingenuity, initiative, imagination and for individual ideas and accomplishments 


sative qualities. 
creative qualitic ku who are interested in responsible work now, 


All aspects of Engineering at Avro employ the yn design concepts which represent the most ad- 


most up-to-date scientific techniques and modern vanced state of your art, should write today to: 


facilities. These are under the guidance of some T. W. SHAW, EMPLOYMENT MANAGER, 


AVRO AIRCHAST LYWITID 


BOX 4004, TERMINAL "A," TORONTO, CANADA 


EMBER a Vv ROE "ANAL LIMITE THE HAWKER SIDDELEY GRC 











SAFETY 





CAB Accident Investigation Report 


Puget Sound Crash Follows Buffeting 





cst ime ght 2, a B-3 pproximately 15 minutes and by that t 
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Boeing research produces a new defense 


IM-99 is a long 


joeing’s BOMARC 


range uided missile designed to strike 


nemy bombers while still over areas 


away from vital targets. It’s a supersonic 
spearhead of an entire defense weapons 
system that 


bases, logistics 


includes communications, 


Engineers and scientists of all 
contributed to the research that produced 


tvpes 


this vital weapons system. And they are 
, 
their contributions, 


continuin not only 


to BOMAR(¢ 


vanced projects 


, but to other si mihcant id 
Boeing engineers are 

th up Ww th solutions that will give 
direction to deve lopments of the future. 
If this kind of pioneering appeals to you, 
and if you enjoy working with engineers 
of outstanding protessi ynal stature, 
like Boeing 

\nd you'll find plenty of room for ad- 
Boeing’s growth 1 400 


you'll 


vancement 
} J 

jump in the number of Boeing engineers 

in the last 10 years — assures openings 


ahead, and job stability. Boeing promotes 


toda 
JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Co., Dept. C-58, Seattle 24, Wash 
F. B. WALLACE, Staff Engineer—Personnel 
Boeing Airplane Co., Dept. C-58, Wichita, Kansas 
A. J. BERRYMAN, Manager — Administration 
Boeing Airplane Co., Dept. C-58, Melbourne, Fla 


Ma this coupon to the address above from 


which you desire further information about ad 


vantages of a Boeing career 


the three 
which Boei 


Telephone number 


You'll be pr yud to be asso ited with 


a leader in one of the most ex ng—and 


Aviation leadership since 1916 
SEATTLE, WASHINGTON WICHITA, KANSAS 
MELBOURNE, FLORIDA 


promising industr 


country. 





Flight Engineer Qualified 
| q r . , lif 


++ 7 


INSTANT PRESSURE REGULATION 


FROM 100 TO 3000 PSI 





WITH THE 
GENERAL SPECIFICATIONS 


HI/LO HAND LOADER pe Ppedbrniaggtomesiong 
> . ° ~ ° owe r re Operating — 100-3000 psi 
Proven Superior in Comparative Tests Proof —6000 psi 

Burst — 7500 psi Minimum 
Exceeds any other 

oader | 
CORPORATION Operating loader available 
Temperatures - 65° to + 250°F 
1717 North Chico Avenue’* EI Monte, California Weight 215 pounds 


WRITE TODAY for complete details 
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ot Si Now!... the NEW 
ting the arcaft and the Supertende ROBINSON 


ENGINEERS WIRE 
EXPAND YOUR sscevew/ TWISTER 


FUT 
UTURE AT RYAN with DIAGONAL 
Join a fast-growing com- GRIP ° HEAD 


pony pioneering in re 
search aircraft jet-propul 
sion—electronics. Work on Faster, more efficient than 
ever! The new, slendernose 
Jet VTO DIAGONAL GRIP-HEAD is 
Automatic Navigation 1 omned 1] f } : 
Missile guidance designed especially tor those 


Rocket combustion 
High-temperature 
metallurgy 
Advanced 
aerodynamics 


Join a 34-year old com 
pany—not too big—not 
too small where you will 
get broad experience, ad 
vance rapidly. Live in clear 
sky San Diego, only min 
utes from work, beaches, 
mountains, parks 


Write in confidence to 
James Kerns 


= RYAN 


AERONAUTICAL COMPANY 
2720 Harbor Drive 
San Diego 12, California 
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narrow- hard-to-reach places 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adijust- 
ments. Jaws lock on wire, 
can't slip off. Perfect, uniform 
twist every time 


S oe 371 


safety wiring 





9” —for one hy 1) a $20.50 


asse 


Unconditional Money-Back Guar 
antee. Send for complete details 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Cenadiar. Distributor,Gensales, itd., Malton, Ont 
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PRECISION PRODUCTS 


Hydraulic and Pneumatic 
Components for the 
Aircraft Industry 


Specifications to Customer and Military Standards 


SOLENOID VALVES 
ES La 


——— 


MANUAL CONTROL VALVES 


—_—<—<——w 


e > 

ee 
AIR COMPRESSORS 

SHUTTLE VALVES Up to 5000 PSI 


Other Products M.C. MANUFACTURING COMPANY 


BRAKE VALVES @ CONTROL VALVES 
a pean —e 118 INDIANWOOD RD., LAKE ORION, MICHIGAN 
PRESSURE REDUCING VALVES West Coast Office: 716 Wilshire Blvd., Santa Monica, Calif. 
RESTRICTOR VALVES Representatives: D & O Engineering Co., P. O. Box 3107, Wichita, Kansas 
SPECIAL VALVES L. Youngs, 7520 12th, N.E., Seattle 15, Washington 
F. C. Minch, 1132 Donson Drive, Dayton 10, Ohio 





FACILITIES INCLUDE COMPLETE ENGINEERING + DESIGN ~ MANUFACTURING + TESTING + PROCESSING + AND QUALITY CONTROL SYSTEM 
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SAFETY 


observe any part separ: from the aircraft 


prior t 
One witne vl ed he saw a part 
come from the rcraft wl it was in the 
ur, was stationed approximately four statute 
miles to the east of the line of flight. This 
} 


witness wa ibsequently accompanied by 


Board investigators to hi point of observa 
tion and through an actual flight path re 
enactment it was determined that the sub 
ject aircraft could not have been seen from 
that location. This witness described the 
part as being similar to the size of a door 
and coming from the area of the lower fot 
ward baggag« compartment 

Exam nation of the wr kage iccounted 
for all such parts as been in place 
when the ditching occurr A wide search 
of the ground was made and no parts were 
found. In addition, a door check was mad 
before takeoff and the crew stated no door 


warning light came on during the flight 


Experienced in Airplane 


All of the flight crew members had sev 
eral years and many hours of experience in 
B-377 a They stated that buffeting 

positioned cowl flaps had 

experienced by any of them 
: However, 

that all three 

familiar with the pages 
rations manual covering 
The manual notes 

i buffeting in 

| ribe the ex 

flay werbie 
lan 


f+ 
1 


( Ving measure 
NWA 


it Operatio 


\ 


urcratt 
] 1s 
opened 
seminated 

( AB to il] 

1 the medium 
noti from the 
Transport Asso 
vealed that this 


was I by NWA and dis 


their flig] rsonnel 


Study Prepared 


At the Board's reque the airfram 
nanufacturer prepared a study of the effect 
full-open cowl flaps on the performance 
mtrollability of the B-377 aircraft. 
Thi tudy indicates that the use of full- 
open cowl flaps during takeoff, with th 
normal 2 legrees of wing flaps, does not 
result in normal takeoff characteristics. 
Further, the study indicates that when 
wing flaps are retracted and cowl flaps are 
fully open, no noticeable buffeting is ex- 
perienced until the wing flaps are within 
about 10 degrees of the fully retracted posi 
tion. Vibration and buffeting then builds 
up rapidly and becomes severe as wing flaps 
reach full-up. This vibration is more regular 
than buffeting in a full stall but is not as 
violent. With the increase in turbulence 
wings associated wit the buffet 
tability is re d and tends 
impression that the airplane is 


r 
nced on a pedestal. Lateral trim 
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Can you qualify 
for one of these 
six specialized 
engineering 
positions ? 


Experienced Instrument Engineer. Design work on 
aircraft instruments, controls and displays. Electr 
cal Engineering degree or equivalent essential. H 


ri 
u- 


man Factors engineering experience on display 


desired, 


Experienced Human Factors Engineer. Desig: 
on aircraft control and displays. Industrial Psy 
ogy degree or equivalent essential. Specific experi- 


ence on instruments desired. 


Experienced Aircraft Air Conditioning Engineer. 
Nork on weapons system advanced design aircraft. 
BSME or equivalent essential. 


Experienced Aircraft Engineer. Work on environment 


control engineering or weapons system advanced de- 
signs aircraft. BSME or equivalent essential 


Experienced Aircraft Engineer. Work on escape sys- 
tems design on weapons system advanced design air- 
craft. BSME or BSAE degree or equivalent essen- 
tial. 


Experienced Aircraft Engineer. Cockpit arrangement 
and provision studies on weapons system advanced 
design aircraft. BSME or equivalent essential. Hu- 
man Factors experience desirable. 


CONTACT: Mr. Les Stevenson, Engineering Personnel 
Office, Dept. 56 AW, North American Aviation, Inc., Los 
Angeles 45, California. 


Los Angeles Division 


NORTH AMERICAN AVIATION, INC. 


North American Has Built More Airplanes Than Any Other Company In The World 





U. S. Air Force Photo 


Designed basically for night photographic work, the Martin RB-57 is employed by USAF TAC, powered by two Wright J-65 jet engines. 


WADC’S WEAPONS GUIDANCE LABORATORY GIVES 


ACCURACY TO AIR FORCE BOMBS, MISSILES AND AIRCRAFT 


The Weapons Guidance Laboratory at the Air Research 
and Development Command's Wright Air Develop- 
ment Center performs applied research and develop- 
ment of all Air Force weapons guidance equipment. 

Included under this broad category are airborne 
bombing systems and equipment, weapon defense sys- 
tems, offensive fire control systems, missile guidance 
equipment, electronic jamming systems, chaff systems, 
navigation systems, manual navigation aids and special 
test equipment peculiar to the requirements of the 
weapons guidance systems or equipment. In addition, 


all components of the foregoing are the province of this 


This is one of a series of ads on the technical 
wctivitic f the Department of Defens« 


(@ 


Beverly Hills, Cal. ° Dayton, Ohio 


laboratory. The facilities available for these studies 
include various gun ranges, temperature and altitude 
chambers and other specialized test and evaluation 
installations. 

Weapons Guidance is one of the laboratories that 
form the Wright Air Development Center. WADC, in 
turn, is the largest Center under the Air Research 
and Development Command. At its location at Wright- 
Patterson Air Force Base, Ohio, upward of 10,000 mili- 
tary and civilian workers are engaged in research, devel- 
opment and testing of aircraft, guided missiles and all 


types of associated flight and ground equipment. 
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FORD INSTRUMENT COMPANY 
DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 


Engineer of Ford Instrument Company check- 





ENGINEERS 


of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. 
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ing unit designed by the Company for the Air 
Force to be certain that its magnetic effects 
will not affect other instruments in the aircraft. 





Coutts | Yab-Deadgucad f 


Proto _- 


—— 


Professional- Quality Pliers x 


NEW! Multiple-Groove 
; Joint Utility Plier. 
4 ” Gives you a wide range of 
openings for hundreds of jobs 
242 —7'4" and 243 —9'2" 


th 


maiority o . if] . NEW ! Mighty Midget Plier 
xcs, ; , for Electronics. 


he NWA flight man I You'll like the feel of these 
1 by tual obse I \ pliers for working on small 
itio1 1a objects or in tight places 
i SETI om tl ockpit 6 models, 4” to 4% 


ih 
NEW! “Snip-Grip” Plier. Plastic 
inserts in cutting edges hold end \ 
of wire after you cut it. Prevents 
electrical shorts, protects you MY 
from injury. 204T—4'9'; 206T—6 ‘ 


NEW! Electronics and 
ignition Cutting Plier. 
Cutter is close to tip. 
Spring opens long narrow 
jows. 224G — 6" 


SET FOR TAKEOFI 


Also NEW! Comfortable 
“Handexe” Plier Grips. 
Slip on easily, fit tight, are 
long wearing. Reduce fatigue. 


NEW! V-Notch Wire Stripper. 
Two V-notches cut through 
insulation, slight side pressure 

strips it. 299 — 5\%"! 


And...the Sensational Multi-Plier! 
Increases grip 10 times! 
“A chest of tools in one!’ 234—8”. 
All recent additions feature 
the outstanding “professional 
quality” of the broad PROTO 
plier line. Fine alloy steels, 
sturdy construction, carefully 
fitted joints, correct leverage, 
properly shaped teeth, positive 
cutting edges, ease of operation. 
ition avoided a greater loss « See the PROTO plier line at 
timony of the passengers indicat your dealer’s, or send 10¢ for 
nduct o1 catalog of entire line to 
PROTO TOOLS 
2205 Santa Fe Avenue, 
Los Angeles 54, California 
( Eastern Factory, Jamestown, N.Y. 
f flotation gear ot required Canadian Factory, London, Ont. 


Regulations 


if seat cushions for buoyancy ot | 
Flaps Not Extended 1 manual, the rew member I oF 
The CAA ipproved man il recommends ware that thev could be so 1 ind thei a OLS 
hat vater landing 25 degrees of wing prompt action ensured t assengt PROTO meons PROfessional TOols 


] 


7 
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SAFETY 


of flotation after the aircraft sank 
consideration has been given to 
the probability of a contributory factor to 
the buffeting such as loose cowling, engine 
mounts, open However, all 
structure examination, witness 
statements, and ground search failed to sup 


port such a factor 


doors, etc 


, 
phases of 


FINDINGS 


basis of all 
the Board finds that 

1. The carrier, the aircraft, and the flight 

ew were currently certificated 

2. The gross weight of the aircraft at 
takeoff below its maximum takeoff 


weight and the load was properly distrib 
} 


On the wailable evidence 


was 


Two 


Vv was 


ifter takeoff an emer 
declared because of severe buffet 
ng and control difficulty 
The flight engineer did not close th 
flaps to takeoff position 
5. The cause of the 
trol difficulty was not 
flight crew and the captain made a decision 
to ditch the aircraft in Puget Sound 
The ditching was made under fay 
ircumstances. The aircraft sank in 
and all survivors wer 
water shortly thereafter 
was recovered from over 
of water and examination disclosed 
wl flaps were approximatel 


minutes 


buffeting and con 
determined by the 


15 minutes 
from the 


urcraft 


cngine 
ypen 
The buffeting 


sed by the 


difficult 
setting of th 


ind control 
improper 
wl flaps 
was no failure or malfunction 
uircraft, the powerplants, or control 
ms prior to the ditching 


PROBABLE CAUSE 


Ihe Board determines that the probabl 
use of the accident was the incorre 
s of control difficulty which occurred 
ction of the wing flaps as a result 
flight engineer’s failure to close th 

wl flaps—the inalysis having been 


inder 


rn 


onditions of 
extremely 

ivailable for dex 

Ihe Civil Aeronautics Board 

s/ James R. Durfee 
Joseph P. Adams 
Chan Gurney 
Harmar D 
G Jose ph 


great 


short period ot 


urgency 
within an 


sion 


Denn 
Minetti 


SUPPLEMENTAL DATA 


} 


ivil Aeronautics Board was notified 
iccident at approximate); 
1956. An _ investigation 

initiated in accordance 

of Section 702 (a 
ronautics Act of 1938, as amended 
hearing was ordered by the Board 
held in Seattle, Washington, on 
? 1956 


0830 
was im 
with the 
of the 


and 23 


AIR CARRIER 


Northwest Airlines, Inc., is incorporated 
tate of Minnesota, maintains 
its principal place of business at Minne 
The Company possesses a certificate 
and necessity 
Board and an air 


in the ind 
ipolis 
of public convenience 


by the Civil Aeronautics 


issued 
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certificate issued by the 
Administration which au 
persons, property, 
this 


Carrier Operating 
Cwil Aeronautics 
thorize the carriage of 
ind mail route 


report 


over the described in 


FLIGHT PERSONNEL 
Robert Reeve Heard, age, 35, 


was employed by Northwest Airlines as a 
April 3, 1941. He held a valid 
ertificate airline transport 
i type ratings for Douglas DC-4 
DC-6, Lockheed Constellation, and 
urcraft. (€ Heard had 
company 1! I is of March 
total of 14,030 flving hours, 
1,557 hours were acquired in 
raft. His last 
equipment was on Jan. 2 
first-class physical examina 
with no limita 
Time on B-377 


hours 


( iptain 


pilot on 
airman with an 
rating an 
ind 
Boeing 377 
cording to 
24, 1956, a 
ot wh h 
Boeing 377 airc proficien 
check on B-377 
1956 His last 
was successfully passe 
m March 24 56 
lavs 
with 95 hours on other equipment during 
the same period 
First Officer Gene Paul Johnson, age 3 
mployed by Northwest Airlines as a 
m July 7, 1949. He held a valid ai 
man rtihcate transport 
Douglas DC-3 
land Mr John 
ls 


tion 
tions 


equipment the last 90 was 36 


was 
pilot 
I vith n m™ 
rating and type f 
ind airplan 
son had, according 
tota ft 7 


ratings fo 
multi-engine 
to company ecore 
297 flving hours f which 1 
in B-377 aircraf at 
] » 20. 1956 
1) ¢Xamuinafi 
th no limitations 
: 7) 


held a 
ind had 
ympan total of 
hour 
ssful 
examination 


m Mar 
the 90 days 
1 nt was 168 ho 
in B-377 aircraft 
rdess Elinor A. Whitacre was em 
Northwest Airlines on Feb. 2 
Miss Whitacre 


training 


date ot 


) hour 


ompleted the stew 

muurse and her last emer 

training pro ire vere taken 

s6 

rdess Dorothy L. Oetting was 
Northwest Airlines on Sept 

Miss Oetting completed the stew 


training course and het 


last ecm 
? training procedur \ taken in 
in. 1956 

Flight Service Attendant David V. Razey 
we 27, was employed by Northwest Au 
lines on Sept. 10, 1954. Special cours 
ympleted were the Initial Flight Servi 
Attendant Training at the time of employ 
ment, and his last Ai Trainin 


Pro iT aken in I 


THE AIRCRAFT 
model 377, N 74608, 


rial number 15954 


st Airlines, In 


manufa 
was owned 


ind Was Cul 





Na 
Wanted: 


Design and 
Development 
Engineers 


HE LEAK detector you see on the op- 
posite page is only one of the quality 
testers 
production. Honeywell's accelerated de- 
velopment programs call for many more 
such production safeguards in the de- 


control Honeywell employs in 


velopment of new controls and systems 

Design teams now being formed offer 
exceptionally exciting Careers to creative 
engineers capable of designing compo- 
nents and systems for— 


® INERTIAL GUIDANCE 
® FLIGHT CONTROL SYSTEMS 
® LIQUID MEASUREMENT 
SYSTEMS 
® VERTICAL, RATE AND 
INTEGRATING GYROS 
DIGITAL COMPUTERS 


At Honeywell you'll head up your own 
task group. Draftsmen, technicians, 
model makers and evaluation engineers 
essential to the project will look to you 
for technical instructions. 

An engineering degree or its equiva- 
lent plus practical experience with related 
or similar equipment is required, 


Consider these advantages 
®@ Minneapolis, the city of lakes and 
parks, offers you metropolitan living in a 
suburban atmosphere. No commuting. 


@ Travel and moving expenses paid. 


@ First rate salaries, insurance-pension 
systems, plant and technical facilities. 


@ Honeywell, leader in control systems, 
is a sound diversified growth company, 
continually expanding, that offers perma- 
nent opportunity to you. 


Write to us 


If you are interested in a career at Honey- 
well, call or send your résumé to Bruce D. 
Wood, Technical Director, Dept. T-1, 
1433 Stinson Boulevard, N. E., Minne- 
apolis 13, Minn, 


NNBaAP OLS 


| Honeywell 


AERONAUTICAL DIVISION 
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This tester proves the hermetic seal of 
Honeywell Aero products, such as gyros, 


indicators and transistorized instruments. 


Supersensitive, it detects infinitesimal leaks— 


as minute as 1 cc. in SOOO years! Perfect 
hermetic sealing eliminates humidity problems 
in Honeywell Aero sealed units—a vital factor 
in aircraft operating at altitudes from sea level 
to the stratosphere. Rigid quality control, 

like this, assures absolute dependability 


of all systems made by Honeywell Aero. 


AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL 





Lockheed breaks ground on 
new flight test engineering center 


@To keep pace with its expanding development and 
production program, Lockheed has broken ground on a 
spacious new flight test engineering center at Lockheed 
Air Terminal in Burbank, California. The 16 acre center 
will provide engineers with the most modern facilities for 
test-proving the wide range of aircraft now in development 
It will augment extensive flight test facilities now in opera- 
tion at Palmdale and Burbank. 


The expansion program has created a number of new pos! 


tions on all levels for engineers. 


To non-aircraft engineers: Aircraft experience 
is not necessary to join Lockheed. It’s your engineering 
training and experience that count. Lockheed trains you 
for aircraft engineering — at full pay. 











Positions are open for: 
Aeronautical Engineers - Physicists 
Electrical Engineers - Mechanical Engineers 


Electronic Engineers - Civil Engineers 


Brief resumé form at right is for your 
convenience in contacting Lockheed. 





LOCKHEED 


AIRCRAFT CORPORATION 
CALIFORNIA DIVISION « BURBANK 


CALIFORNIA 





A wide variety of assignments are 
available in fields of: 

Power Plant: engine and after-burner; fuel systems; oil 
fire extinguishing and air conditioning systems. 

Flight Analysis: CAA certification, aerodynamic 
performance, data processing 

Structural Flight Measurement 


Instrumentation: systems design, calibration 

and maintenance. 

Weapons: fire control systems, ordnance, rocket sleds 
Radio and Radar: communications, search radar, 
magnetometers ranging and slighting gear. 
Dynamics: flutter, sound, vibration, autopilot and f 
approach systems 





E. W. Des Lauriers, Dept. EC-3- 

Lockheed Aircraft Corporation 

Burbank, California 

Dear Sir: Please send me your brochure detailing life and 
work at Lockheed 








Field of Engineering 





Home Address 





Home Phone 





Where employed 


Stock 


Transactions 





mitt iiding t 
| Be ird, in 
d §,100 com 


holding f 2] 


cent transacti include 
Aero Supply Mfg. Co 


Aeroquip Corp 
Charl H 


Air Associates Ine 


Aveo Mfg. Corp 


Boeing Airplane Co 
California Eastern Aviation 


Capital Airlines Ine 
| | 


Continental Air Lines Ine 


Curtiss-Wright Corp \ 


Douglas Aircraft Co. Ine 
, . Art 

ra ne i 

astern Air Lines Ine 

r I 


Fising Tiger Line 


General Dynamics Corp 
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The saga of the 

ancient Titans is epic. 
When this race of giant 
gods struck their chains 
to walk into freedom, they 
walked into the immortality 
nd. 


Today a new giant, the ICBM, 


Titan, is developing a legend for the 
future. 


A select group of engineers is work! 
on this project at Martin—Denver. We 
need others—you, perhaps We need your 
ability, your ambition, your imagination. 
In return, we offer a chance to make 
history. We offer opportunity without 
limit. We offer the modern facilities 

of our plant, located in the foot- 


hills of the Colorado Rockies. 


Find out more; you'll 
like what you hear. 
Write Emmett E. 
Hearn, Employ- 

ment Director, 

Dept V-12, 

P.O. Box 179, 

Denver l, 

Colorado, 





The Jet Propulsion Laboratory 


is a stable research and develop- 


ment center located to the north 
of Pasadena in the foothills of 
the San Gabriel mountains. 
Covering an area of 80 acres and 
employing 1550 people, it is close 
to attractive residential areas. 


The Laboratory is staffed by the 


California Institute of Tech- 


nology and develops its many 
projects in basic research under 
contract with the U.S. Gov’t. 


Qualified personnel employment 
inquiries now invited. 


JOB OPPORTUNITIES 
IN THESE FIELOS NOW 





IMPORTANT DEVELOPMENTS AT JPL 


Pioneers in Guidance Systems 


For many years the Jet Propulsion Labo- 


ratory has pioneered in the design and 
development of highly accurate missile 


guidance systems, utilizing the most ad- 


vanced types of gyroscopes, accelerometers 


and other precision electro-mechanical de- 
vices. These supply the reference informa- 
tion necessary to achieve the hitherto un- 
attainable target accuracies sought today. 


The eminent success of the early ‘‘Cor- 


poral’ missile flights shortly after World 
War Il firmly established the Laboratory as 


a leader in the field of missile guidance. 
These flights also initiated experiments in- 


volving both inertial and radio-command 
systems employing new concepts of radar 
communication. Because of this research 
and experimentation JPL has been able to 
add materially to the fund of knowledge 


available to designers of complex missile 
systems. 


This development activity is supported 
by basic research in all phases of elec- 
tronics, including microwaves and antennas, 
new circuit elements, communications and 
reliability in addition to other branches of 
science necessary to maintain a fully inte- 
grated missile research organization 


The Jet Propulsion Laboratory, there- 
fore, provides many challenging opportu- 
nities to creative engineers wishing to ac- 
tively apply their abilities to the vital tech- 
nical problems that require immediate and 
future solution. 

We want to hear from men of proven abil- 
ity. If you are interested please send us 
your qualifications now. 





INSTRUMENTATION + APPLIED PHYSICS + DATA HANDLING + COMPUTERS 
TELEMETERING + RADIO AND INERTIAL GUIDANCE - GUIDANCE ANALYSIS 


SYSTEMS ANALYSIS + MICROWAVES + 


ELECTRO-MECHANICAL + PACKAGING 


MECHANICAL ENGINEERING 





JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 


PASADENA 


CALIFORNIA 





Johnson, officer and dire 
riding f 10,000 acquisition of 
oy Frank Pace Jr 


ind director, fo wlding of 30,000 


mmon shares 


Grumman Aircraft od Disposal of 900 
ommon shares by E. Clinton Towl, officer 
and director, leaving a holding of 9,000 

Glenn L. Martin Co. Disposal of 3,000 

imon shares by J. B. Wharton, Jr., dire« 

eaving a holding of 16,800; disposal of 
mmon shares by George T. Willey, 
eaving a holding of 4,350 
National Airlines Ine. Acquisition of 100 
mmon shares by Richard A. Fitzgerald 
ra holding of 100 

North American Aviation Ine. Acquisition 

7 capital shares through exercise of 

J. L. Atwood fice: and director, 
acquisition of 500 

cise of rights by 

ra holding of 

ipital shares 

ghts by James H 

for a holding of 


Rober : ioe director, for a holding < REVERS - LE 
gk gt ay og he COVERS the FIELD / PROPELLERS 





n shares 


retor, for a go hy SB 0: a ul @ Constant Speed, Feathering, REVERSING 


»00 comme 


ear, Sor 6 Neng af E60; angeet- @ Simple Construction, SAFE, Low Cost 


HS Comme Sri 


option pie Ri hard R. Nolan, 0 @ For emergency braking in small fields 
iolding of 968 acquisition « l 2 . 
hares through exercise of optior or when runways are slippery 


and disposal of 2,500 common shares 


Pagen, leaving a holding of 1,856. @ For handling of flying boats on water 


American World Airways Ine. 


ommon shares 


PROPELLER, INC. 
Piqua, Ohio, U.S.A. 








8, officer ae 

n of S% — seseance SS 
of optior aanamee 
or a hold 7 J 


Seaboard & Western Airlines Ine Dis 
Pe sal of 900 common shares by John H 


i an atin PROPELLER AERODYN AMICIST 


me shares by Jol 
holding of 1,10 
Solar Aircraft Co. Acqu 


common shares by Alexander Black, office Experienced engineer wanted for responsible position in pro- 
rl nt Mme pi Ll Regge es. By ject research on propeller aerodynamics. IBM 701 and 704 


acquisition of 175 common shares by D 


Guth, officer, for a holding of 528; acquisi computers available to support theoretical studies. Extensive 
tion of 19606 ommon shares by Leon T 


Sette etiam math diedaten tin os hein al research facilities, including an 8-ft. and 18-ft. subsonic wind 


age A yg Pee tree ena tunnel, new 17-in. transonic and supersonic wind tunnels, and 

ing of 22,581; acquisition of 150 common a 750-hp, 12,000-rpm propeller dynamometer are available for 

oe lg ge pel wt ale ap ~~ Pal experimental work. Many interesting project assignments in 

mon shares by C. W. Snider, officer, for a related fields are also available. 

“oo airevatt Corp. Disposal of 3,650 

commor hares by H. L. Howard, officer 
of oo common shares by LXan | fo nee tg IN THE COUPON AND MAIL TO Si Gil 
oticer, his total helsing ; Mr. Miller, Assistant to Executive Engineer 

aan ae Sees Se ee eee wh Ey Department, United Aircraft Corporation 


common shares by Curtis Barkes, officer x — ° 
and director, leaving a holding of 2,451; East Hartford 8, Connecticut 


disposal of 300 ommon shares by R. E. 


Johnson, officer, leaving a holding of 2,400 
t nited Aircraft Corp. Acq init on of 500 NAME AGE 
HOME ADDRESS 





common shares by Joseph P. Ripley, direc- 
tor of 3,500; acquisition of 800 common 
shares by Aaron S. Saphier, director, for 
a holding of 3,225; acquisition of 115 pre 

ferred shares by Carroll L. Gault officer, 

for a holding of 115; acquisition of 263 COLLEGE ATTENDED 
preferred shares through exercise of rights 

by William R. Robbins, officer and director 

for a holding of 263; acquisition of 141 DEGREE —_—_———_ YEAR GRADUATED 
preferred shares by Bernard L. Whelan, 

officer, for an indirect holding of 141. 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section inciude all employment epportuniti es—executive, management, technical, selling, office, skilled, manual, ete. 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 


NATIONAL Part Time Work Selling Opportunities Offered Leber Burcous 


COVERAGE DISPLAYED SY UNDISPLAYED 
The advertisin $31.60 (effective Js 57) per inch fo $2.10 per tine, minimum 3 + To figure advance payment 


rate is 
ng appr ng on Fre count 5 average words as a 
it a n request Sox wombere soups as | -_ 
- osition ant ads are '> above rate. 
An advertising inch is measured %” vertically on « column Discount of 10% if full payment is made in advance for 4 con 
3 columns—30 inches to a page secutive insertions 


Subject to Agency Commission Not subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P.O. Box 12, N. Y. 36, N.Y 











DESIGN E snpincer, Me, AE 
\ - ECHANICAL | _ Design Mechanical Portions 
- = of 
i Aircraft Nuclear 
Power Plant Equipment 











ss 


Work with the top men, in the most Versatile 
Laboratories and with the finest test, research 
and development facilities. New plant being 
added in suburban Milwaukee as part of 
Major, Permanent, Expansion Program. 


SHUM MIM UUM 


INERTIAL AC provides financial assistance toward your 

- Master's Degree. Graduate Program also avail- 

GUIDANCE able evenings University of Wisconsin, 
SYSTEM Milwaukee. 


PROGRAM GM's aggressive position in the field of man- 
ufacture and GM's policy of decentralization 


creates individual opportunity and recognition 
Vibration and Stress Analysis for each Engineer hired 
Milwaukee offers ideal family living in a pro- able 
gressive neighborly community in Southern 








Mechanical Design 
Electronics Package Design Wiscoasia. OPENINGS IN CINCINNATI, OHIO and 
IDAHO FALLS, IDAHO 


For personal confidential interview in your 


Electronics Package Cooling 
locale send full facts about self to 


Mr. John F. Heffinger, 
. . J. R. Rosselot Lt. A. Munther 
Supervisor of Salaried Personnel P. O. Box 132 P.O. Box 535 
Cincinnati, Ohio idaho Falls, idaho 


Recent EE, ME THE ELECTRONICS DIVISION GENERAL B ELECTRIC 
Graduate Inquiries GENERAL MOTORS CORP. 


Al j 
so Invited _Milwaukee 2 2, Wis. 


EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES DIVISION | |NEW ADVERTISEMENTS 


REGIONAL SERVICE MANAGERS Received by Dec. 7 will appear in 


the Dec. 17 issue subject to limita- 





* Travel out of and headquarter in Wichita. 
¢ Aircraft maintenance background desirable. 
* Must be competent pilot. 


Cc E Ss cg Ne A CLASSIFIED ADVERTISING DIVISION 


AVIATION WEEK 

If you meet these requirements and are interested in an unlimited opportunity with the 

World’s Leading Producer of Executive Aircraft, send your resume and recent photo- BOX 12 TW Vos oe, 
graph to the Professional Placement Supervisor, Dept. AW, Cessna Aircraft Company, 
5800 East Pawnee Roaci, Wichita, Kansas. (No phone calls, please 


tions of space available. 
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EMPLOYMENT OPPORTUNITIES 


Here's one for you 


Inside this folder is a problem. It may be on missiles, 
on plastics, on structures, on electronics, on any of 
the diverse fields of engineering for which Goodyear 
Aircraft is renowned. Whatever it is, you can be 
sure it represents a real and important engineering 
challenge. 

If you are a creative engineer, with faith in your 
ideas and confidence in your ability to make them 
work, this may be the challenge you have been seek- 
ing. For, due to our growth and diversification, we 
find it necessary to expand our engineering staffs 
at both Akron, Ohio, and Litchfield Park, Arizona. 
Opportunities are unlimited for rewarding profes- 


sional careers in all specialties of engineering. 


And, we mean careers—not just jobs. For here, your 
imagination and ingenuity are our raw materials. 
Here, your every idea has a chance. And, in trans- 
forming your ideas into practical realities, you will 
discover the exciting stimulation of creative challenge 


leading to a real satisfaction of accomplishment. 


At Goodyear Aircraft you will discover a diversifi- 
cation rarely found under one roof. Whatever your 
specialty, you will find opportunities in every phase __ 

of aviation—civil and military. 

Salaries and benefits are, of course, liberal. And, if 

you wish to continue your academic studies, company- , , . : 
ere ar , They’re doing big things at 
paid tuition courses leading to advanced degrees are 

available at nearby colleges. 


4 
Z 
For further information on your career opportunities GOOD, EAR 


at Goodyear Aircraft, write: Mr. C. G. Jones, Per- 


sonnel Department, Goodyear Aircraft Corporation, Al RCRAFT 
Akron 15, Ohio. 


THE TEAM™ ro TEAM™ with in AERONAUTICS 


AVIATION WEEK, December 3, 1956 





EMPLOYMENT OPPORTUNITIES 


THE ELECTRONICS DIVISION 
GENERAL MOTORS 


| Pioneering Opportunities in the Following Fields! 
e Missile Guidance 

YI | @ Avionics 

Vii @ Automotive-Aviation Electronic Products 


e@ Computers 


<> 


=. > — @ Jet Engine Fuel Controls 


G. M.'s long-standing policy of de- 


\ 
~ 
so 


AC turn-over figures are amazing. 


centralization creates unlimited op- 


Less than 1%! Speaks highly for the 
advancement opportunities, work- portunities for qualified Electrical, 
ing conditions and wages we pay Mechanical Engineers and Design- 


our Engineers and Designers. It's ers. Masters Degree Program availa- 





been that way for years at AC. 
That's why we are so proud of and 
why you should investigate your 


Better Future at AC by writing 


ble at University of Wisconsin, Mil- 
waukee to all eligible AC Engineers 
Arrange a personal confidential 


interview in your locality by writing 


For Employment Application 
Mr. John F. Heffinger, Supervisor of Salaried Personnel 


AC the ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


Flint 2, Michigan Milwaukee 2, Wisconsin | 


Your Future is 


TODAY at RMI 


\ ica r ngit 
r and ord-holder in tl rop 
and silex— 1 wortant 


DESIGN ENGINEERS 


ar 


U. S. Citizenship Required 


REACTION MOTORS, INC. 


60 Ford Road Denville, N. J 
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EMPLOYMENT OPPORTUNITIES 


RS WANTED 


Live and work in 
Sunny San Diego! 


The best insurance for personal and 
family happiness is job satisfaction 

and pleasant living conditions. An 
engineering post at Solar fulfills both 
requirements you can advance your 
career while you enjoy real living. San 
Diego is the perfect place to live. The 
climate is ideal sunny and cool all 
year ‘round You can live by the se a, in 
the country, or in a residential suburb 
and be only minutes from work. Join 
Solar’s advanced engineering team 


and enjoy a new way of life! 


Be as happy as this Solar Engineer and his family with their 
lovely home and the many wonderful opportunities for cultural and 
recreational activities in beautiful sunny San Diego and its environs 


If you're seeking challenging opportunity for lifetime security 
opportunities as an engineer, ...plus a complete range of 
youll find great advantages in liberal benefits, including a 


> rn ‘ ‘ y 
being part of Solar’s outstanding profit-sharing retirement plan. If 
engineering team. Work on 
gin & you want to qualify for a fine 
advanced development and pro- 
career with an outstanding com- 
duction projects that will utilize 
. pany Ina wonderful city, send a 
your best abilities. Discover that 
working for a medium-size com- resume of your qualific ations and Outdoor patio living can become part of your daily 
. . or tivities in San Diego's year-round moderate climate 
pany brings greater benefits in educational background to Louis 


wide engineering experience and Klein. Engineering Personnel, 
quick recognition for ability and Dept. E-121, Solar Aircraft 
achievement. Solar’s excellent Company, 2200 Pacific Highway, 


personnel policies offer the San Diego 12, Calif. 





SENIOR PROJECT ENGINEER for Gas Turbines 

CHIEF EXPERIMENTAL ENGINEER 

PROJECT ENGINEERS for Gas Turbines 
Pneumatic Ducting 


Solar also has permanent openings for: 


CONTROLS ENGINEERS DESIGN ENGINEERS DESIGNERS Have fun at the beach your tempo of living will 
DRAFTSMEN ENGINEERING WRITERS CHECKERS be paced to the opportunities for relaxation afforded 
by San Diego's climate 














SOLAR 3 


AIRCRAFT COMPANY DES MOINES 


SAN DIEGO 


Designers, Developers and Manufacturers + Gas Turbines «+ Aircraft and Missile Components + Bellows + Controls « Coatings + Metal Alloy Products 
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EMPLOYMENT OPPORTUNITIES 


oes your fami y Pn} 


One of the major reasons why Raytheon is attracting so many engi- 
neers is because Massachusetts, where most of Raytheon’s plants 
are are located, is an exceptionally fine place to live and bring up 
a family. A stimulating four season climate, above average schools 
and colleges, good and abundant water, the medical, cultural and 
research center of the world and nearness to all year ‘round recre- 
ational advantages make it ideal. Your choice of urban and sub- 


urban living. 


Raytheon as prime contractor for the Army, Navy and Air Force in 
guided missiles, and pioneer in the field of Doppler Radar Aircraft 
Navigation and Control Systems offers vital, interesting work, 
excellent salary and advancement prospects, modern facilities, com- 
pany assistance in advanced engineering courses, relocation ex- 


penses, liberal vacations, group life and health insurance. 


If you are interested in the design and development of guided missile 


or aircraft radar systems and have experience in these fields 


Aerodynamics Hydraulics 

Structures Analog Computer Design 
Circuit Design Test Equipment Design 
Heat Transfer Operations Analysis 
Radar Systems Weapons Systems Analysis 


Come in or send brief resume to: 


G. P. O’Neil 


MISSILE 
SYSTEMS 
DIVISION 





BEDFORD, MASS. 








SYLVANIA’S | | 
Vv SLECTRONIC ° v 

DEFENSE 

LABORATORY 


has openings for 
two engineers in the 
Systems Analysis Section: 


SENIOR ENGINEER with an ex- 
tensive background in 
high speed aerodynami« 
Analog computer experi- 
ence desirable 


ENGINEER with ability to formu- 
late and solve system 
analysis problems on an 
anaiog computer 


Sylvania offers the finest 
facilities and equipment 
available. We also provide 
financial support for ad- 
vanced education, as well 
as a liberal insurance, 
pension and medical 
program. 

Our Laboratory is located 
5 miles from Palo Alto 
in the San Francisco Bay 
area, close to excellent 
schools and universities, 
unexcelled living condi- 
tions, ideal climate and 
ample housing 

Relocation expenses paid. 


Please send complete resume t 


J. C. Richards, 
Electronic Defense Laboratory 


W SYLVANIA 


SYLVANIA ELECTRIC PRODUCTS INC, 


Box 205, Mountain View, California 

















fp camace? 


sure... if the odds 
are in YOUR favor... 


DECISION /INC—nationwide specialists in re- 
cruitment of engineering personnel—have an 
active and enviable record in developing 
»pportunities for men who want bigger 
aries and a chance for greater per 
achievement 

DECISION /INC is retained by more top- 


ranking firms thruout the nation than 





any other organization to find the right 
man for each job. This confidential serv- 


ice costs you nothing. 


It takes TIME—MONEY—EFFORT to im- 
prove your job situation. If you are an en- 
gineer or scientist, particularly in the ELEC- 
TRONIC—AERO-NAUTICAL or GUIDED- 
MISSILE field, DECISION /INC will do this 
quickly, effectively at no cost to you. 


HOW? Our placement pecialist 
velops a plan ‘‘tailor-mads for 

which includes a resume of 
experience and then a revie 
selected companies leading to 
dential interviews at your conveni- 
ence and our client's expense 


the time for DECISION! 

All you do Now is. . . send us your 
name, home address, job interest or 
title. We take it from there. 


Write or phone: 
OLIVER P. BARDES, 
President — 

DECISION /INC 

1460-79 FIRST 
NATIONAL BANK BLDG 
CINCINNATI 2, OHIO 
GArfield 1-1700 


Publishers of the authoritative Engineers’ Job Directory 
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ENGINEERS - SCIENTISTS 


RECENT BREAKTHROUGHS IN SUPERSONIC AND 


HYPERSONIC KNOWLEDGE AND TECHNOLOGY— 


BASIS OF MAJOR RESEARCH AND DEVELOPMENT 


ACCELERATION AT REPUBLIC AVIATION 


Alexander Kartveli, Vice President in Charge of Research and Development, 


Invites the Inquiries. of High Calibre Engineers and Scientirts 


Recent discoveries justify a large scale, 
long range integrated attack on all the com- 
plex, interrelated aspects of passage through 
the upper atmosphere, in the opinion of 
Alexander Kartveli, creator of Republic’s 
famous family of Thunder-Craft.* 


Republic’s R & D activities are now being 
materially augmented and accelerated to 
speed the exploration of this new knowl- 
edge and technology. The broad areas under 
study are: 


* Hypersonic and Satellite Weapons Systems. 


* Advanced Propulsion Systems. 

* Nuclear Energy Applications to Aircraft. 

* Capabilities of Materials in Hypersonic and 
Nuclear Environments. 

* Electronic systems development to exploit 
the full potential of the most radical con- 
cepts of flight. 

The quality of the opportunities for cre- 
atively unhampered professional men with 
specialized experience in many fields is 
evident. Republic welcomes your inquiries 
regarding positions in any one of the areas 
outlined : 


Positions Open At All Levels 


NUCLEONICS 

ELECTRONICS 

SERVOMECHANISMS 

PROPULSION 

STRUCTURES 

FLUTTER & VIBRATION 

DYNAMICS 

AERODYNAMICS 

THERMODYNAMICS 

FIRE CONTROL SYSTEMS 

FLICHT CONTROL SYSTEMS 

INERTIAL NAVIGATION 

INFRA-RED 

OPERATIONAL ANALYSIS OF 
WEAPONS SYSTEMS 

AIRFRAME AND SYSTEMS DESICN 

MATERIALS 


EMPLOYMENT OPPORTUNITIES 


*Each Thunder-Craft in turn has rep- 
resented a significant advance in air- 
craft design. Latest member of this 
famous family is the incredible F-105 
Thunderchief, most advanced USAF 
fighter-bomber — supersonic and nuy- 
Clear-weapons Carrying. 


Please send complete resume of 
your technical background to En- 


Se | 


gineering Personnel Manager Mr. 


David G. Reid 


@ STE PEt se AVIAFZoNy 


FARMINGDALE, LONG ISLAND. NEW YORK 
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EMPLOYMENT OPPORTUNITIES 


Look Ahead! 





.... paced to the future...” 


Qualified engineers may now become directly associated 
with the extremely advanced work being done in a unique arc- 
heated hypersonic blowdown tunnel at the GAS DYNAMICS 
FACILITY of the ARNOLD ENGINEERING DEVELOPMENT 
CENTER. Work that will determine the FUTURE advances of 
FLIGHT! Work being done by ARO, Inc., opetating contractor for 
the center. 


Test Velocities..... 
EXCEEDING 11,000 mph 


Temperatures ..... 
EXCEEDING 15,000 F 


Specific Openings... 


Hypersonic Aerodynamicists — Theoretical and experimental 
study of hypervelocity airtlows. 





Physical Chemists — Theoretical and experimental work in high 
temperature chemistry, and kinetics of nitrogen-oxygen re- 
actions. 

Aerophysicists — Theoretical and experimental work in shock 
tubes, radiative heat transfer from gases, molecular and 
atomic collisions, electrical discharges, spectroscopy and 


allied fields. 
Write: Lee C. Kelley, Box 162 


VV AZOVIUe 


TULLAHOMA, TENNESSEE 
A subsidiary of Sverdrup & Parcel In: st. Louris, Missor 


ARNOLD ENGINEERING DEVELOPMENT CENTER 
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HEAD 


Structural Research Group 


With excellent advancement 
opportunities in both Techni- 
cal and Management direction. 


Combining studies in the most 
advanced aircraft structural 
research and development with 
supervisory and management 
responsibilities of an analyti- 
cal technical study group. 


MS or PhD in Aero Engineer- 
ing and Structural Analysis 
with approximately 8 years ap- 
plicable experience preferred. 
Salary commensurate’ with 
qualifications. 


Other positions also available 
within the group. 


Interested applicants may send 
resume to: 


Manager, Engineering Personnel 
£ 


BELL AIRCRAFT Corp. 


P. O. Box 1 Buffalo 5, N. Y. 











Technical Executive 


Shops Manager 


This responsible and challenging 
career position with a large 
American owned aircraft engi- 
neering company based in the 
Far East, heavily engaged in con- 
tract maintenance and overhaul 
for the U. S. Air Force, is open 
to a top notch “go getter’. Ex- 
perience in the administration of 
overhaul and manufacturing 
shops servicing power plants, ac- 
cessories, instruments and com- 
ponents is essential. A&E license 
required. Technical education 
desirable. Liberal salary! 


P-3540, A n W 








P. 0. Box 1850 





HELICOPTER PILOTS & MECHANICS 
JOB OPPORTUNITIES AVAILABLE 


Bell 47 
Sikorsky 8-55 
Sikorsky 8-58 


ROTOR-AIDS, INC. 





Ventura, California 
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IK 
is the kind of 


we need! 


Electronic En 
gineering in 
telemetering 
guidance, ra 
dar and part 
cularly circuit 
designing 


Hydraulic and 
Servo Engi- 
neering in con- 
trol and auto- 
pilots 





Mechanical En 
gineering in 
packaging and 
structures 


W. C. Walker, Engineering Employment Mgr. 
Pacific Division, Bendix Aviation Corp. 
11600 Sherman Way, North Hollywood, Calif. 


: 1 am interested in this engineering field 
- | am a graduate engineer with degree 
4 1 am not a graduate engineer but have 
4 years experience 
af 
: + Name 
Ss 
? 
Address . 
City 


Zone State - — 
os 4 ot al eee . 
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EMPLOYMENT OPPORTUNITIES 


es, 


STATURE 
WITH 


Be Aeronca 


Yes, you can grow in individual achieve 
ment and recognition while working ir 
Creative Engineering with one of the 
nation’s leading designers and pro 
ducers of Aircraft Components in the 
military and commercial fields 


This medium sized company is located 
in one of Ohio’s most pleasant family 
communities close to both Dayton 
and Cincinnati. Excellent benefits in 
cluding deferred compensation and re 
tirement programs. You will be paid 
adequate moving expenses 


Send us a resume if you have a degree 
or the equivalent in Aircraft experience 
in any of the following fields: 


SENIOR DESIGN 


(Structures) 
¢ STRESS 
¢ AVIONICS 
* AERODYNAMICS 
*PRODUCTION PROSPECT 
* STABILITY AND CONTROL 
* MATERIAL REVIEW BOARD 


Write the Supervisor of Technical Employ- 
ment and you will be contacted, personally, 
on a confidential basis. Find out why and 
how you will Grow In Stature With 
AERONCA”. 


AERONCA MANUFACTURING CORPORATION 
Middletown, Ohio 
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ELECTRON ICS anp SYSTEMS | PERSONNEL | (‘QNTRA(T , 
5 |] SSS] SS SS 05) 
Q ’ a 
| q Openings now exist at | ADMINISTRATORS 
, i uv I \ Cor 
a BA ELLE ro] Immediate Positions available with Eos 
| 5 in the following areas mrs hemcaoappeanpet gehen as 
Oo perience in: 19 
o or 
Mathematical and Statistical Analysis | 1. Complete Aircraft ee 
7 oes ' 5 | 2 Missiles and Electronics - 
| Digital and Analog Computer Programming and : : na 
Problems Analysis | 3. Major Subcontracting plas 
oO am 
: — om : , o te 
| Communications and Telemetering Programming Send complete resume to: Isla 
and Problems Analysis 
Q . R. L. Lewis 
. ° ; o . Pilo 
Radio Opties Analysis and Development wonngaed sad snes ae 
— TEMCO Aircraft Corp. brs. 
oO Reliability Engineering HY P. O. Box 6191 Dallas 1, Texas pee 
| Nuclear Reactor Power System Control | wre 
a Lari me 4 Pilot 
Theoretical Physics GB f= ey nina 
| 1= PROJECTS =I — 
4 Guidance and Control System Analysis and t= ADMINISTRATIVE + Sect 
Develepauns o 12 ENGINEER + enc 
1= TO $11,000 =I a 
io} i= =I 
| Stable Platforms G8 t= = : Estat 
i= - rain 
Space Reference Systems | t= = und 
Oo = = leal 
. . = = nee 
High Accuracy Servos a 4 =| Avia 
| i = =O a 
~ i = Mr. John Sternberg. omen 864 = ) 7 
™ o f= Light Military I =I —— 
For Descriptive Material Regarding Our Operations Write to: | l= Equip =4 
a ae: ee a ae HS GENERAL QBELECTRIC 2) 
TECHNICAL PERSONNEL OFFICER Hh PE. , Cayialp = 
PTO ( 
| Yep ye a opp yy 
| BATTELLE INSTITUTE | 
Is | 
| | | PASSENGER SERVICE 
185 KING AVENUE COLUMBUS, OHIO 
B ||  — MANAGER — 
Tia seiceesiieniniiaentasiiaieiaeell Minkeum 2 yours enperience in a 
Supervisory capacity. the 
abl 





Locate on West Coast, Travel Internationally 


_ROTORCRAFT RESEARCH cSt to ta 
asse 


Write giving full details regarding age, educa- 








Preliminary Design are invited to investigate Gan, CaperneD Gat Caley to con 

ENGINEERS Vibrations challenging and _ creative P-3544 Aviation Week es 
pS Aerodynamics positions on VTOL and STOL 68 Post St., San Francisco 4, Calif 

R Flight Test aircraft. tuni 
Openings also available in certain Junior levels Spot Welder Engineer or Set Up Man. CI 


Kellett has recently relocated in a new modern plant at Willow Grove, Pennsylvania. Air Force work on 150 K.V.A. Sciaky. 
Rotary wing experience preferred but not required Experience a must. Salary open to right 
Write to: man. Call or write. 
ST Sees Coenen ENGINEERED MODELS CORPORATION 
Attention: ADMINISTRATIVE ENGINEER 3145 Martindale WAlnut 3-2485 
P. O. BOX 35 WILLOW GROVE, PENNSYLVANIA Indi polis, Indi 
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CEPLIT i i 
7 ne 

LEW VORA Poo RR 
CHICAGO oN 


et AS, EXECUTIVE OPPORTUNITIES 


POSITIONS VACANT 


corel eecee | IN THE CESSNA SALES DIVISIO 


Satie new wanted to manage shop ca- 
' ‘ 


‘ Must be able 


ve owe REGIONAL SALES MANAGERS 
| e Executive management experience necessary in initiat- 
ing and administering sales programs. 
Aircraft Structural Designers and stress . Experience om Supervising and directing a sales 
inalysts. Opportunity unlimited. Work or organization. 
nes. Phone o le fe sont, Dy e Aircraft background desired. 


itiias Ave Babson, Tm REGIONAL SERVICE MANAGERS 


k 


Gr 


POSITIONS WANTED ¢ Travel out of and headquarter in Wichita. 
Pilot ATR written, all land ratings. 5500 hrs. e Aircraft maintenance background desirable. 
live fied flying ter ‘ R 1) Mult . 
e Must be competent pilot. 


PARTS MERCHANDISING MANAGER 


‘ining Air Force cont e Must develop and administer a spare parts merchan- 


"e te yn Weel - * 
dising program. 
Pilot ATR ASMEL Age ‘.; services’ ter- g P g 5 . . 
nated with schedule er—desire pilot e Must aid dealers in setting up and operating parts 


pment 


' er mnt, Feauiring type rat : departments. 
Remeron ‘Engineer (B.S.). Commercial e Must have automotive parts experience on zone mana- 
nee. Married 26. Bectee letes one ger level. 


nee ‘ ind flying emy ment Available 
= | = = = —— CESSNA 
SELLING OPPORTUNITIES WANTED 
Established ,manateotuease agent——seronau- If you meet these requirements and are interested in an unlimited oppor- 
pn tae tunity with the World's Leading Producer of Executive Aircraft. send your 
resume and recent photograph to the Professional Placement Supervisor, 


Dept. AW. Cessna Aircraft Company. 5800 East Pawnee Road, Wichita, 
Kansas. (No phone calls, please.) 








Manufacturers agent. California. Commis- 
ym « etainer Experience 1eronautical 


RA-S¢ Aviation Week 

















mH Mt it mnt TANNA WINN, om 


YOUR . lp) | AIRLINE PILOTS 
ORGANIZATION “oe at -anieatmeeamaaehe 


ing overseas has openings for 


Is it complete? pilots who can promptly qualify 


TO $10,000 for promotion from First Officer 
Making Replacements? We need a couple of jun- to Captain. 

or engineers ready for 
Naturally, you are anxious to secure heavy responsibilities. = Liberal salary 
We are expanding in vacations — Job security — Travel 


: electronics, need top tal- : 
able. You want men with the special ent and pay top prices. abroad — Opportunity for ad- 


training that will make them an ' - vancement — Many other excel- 

asset to your organization. You can wudle ie compnaler oS lent benefits 

contact such men through an adver- aie m ye CAs eniinitel cntinate ond 

tisement in the Employment Oppor- , instrument rating required. Max- 
iti i f AVIATI WwW ; " : 

tunes Secon of AVIATION WEEK. | gu’ | imum oge 32. Exve compere 


tion for pilots with navigator’s 


UNUSUAL OPPORTUNITIES certificate. 


Are you expanding it? 


Generous paid 


the most suitable man or men avail- 





Classified Advertising Division- 


WEEK can be found each week in the Send resume now! 
a EMPLOYMENT SECTION OF . 


New York 36, N. Y. AVIATION WEEK 


330 W. 42nd St., 
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Take command 
of your future 


FLy AS A CO-PILOT witH T WA 


Your future is yours to command when 
you fly as a TWA co-pilot. You'll be 
flying the world’s finest equipment with 
the world’s finest airline. 


JUST LOOK AT THESE ADVANTAGES 
starting salary of $400 from first 

day of training; beginning with the 

third year, co-pilots receive monthly 

base pay and guarantee of 60 hours of 

flight pay; annual sick leave; paid 

vacation; liberal free transportation for 

you and your family each year; 

retirement plan; group insurance 

and many more. 


QUALIFICATIONS: Aged 22 to 30; 
between 5’7” and 6’2”, can pass 

TWA physical. Must have: 400 hours 
total pilot time; CAA Commercial 
Certificate and sufficient instrument 
time to qualify for Instrument Rating. 
Radio Telephone Permit Third Class. 


There’s a wonderful future waiting for you 
with TWA. Get your letter off today to: 
Mr. R. Paul Day, Employment Manager. 


elle aii 
TRANS WORLD cena 


MUNICIPAL AIRPORT 
KANSAS CITY, MO. 








ENGINEERS ME-EE—MATHEMATICIANS 


You don’t need previous experience to get into 


ADVANCED CONTROLS DEVELOPMENT 


with General Electric 


Whatever professiona irea ye 

analytical mind and some scientif th is 1 ¢ 
tunity for you to enter. CONTROLS DEVELOPMENT with the 
Engine Department ( E 

This field is growing in importance every day Many 

are so new that the technical kne ow must he 

The career opportunities are obviou hen ou « 
G. E. creates a more advanced small t turbe rop, turb lé 
an entirely new ce ntrols system must be developed to take 
the power-plant's potential 


ynsider every 
it bojet engine 
advantage of 





There are reputations to be won in every phase of 
CONTROL ANALYSIS 


as well as 
CONTROLS SYSTEM and COMPONENT DESIGN 


@ OUTSTANDING BENEFIT PROGRAM) 
@ GOOD STARTING SALARY 


@ LOCATION: East Coast Resort Area 
@ RELOCATION EXPENSES PAID 


Your reply will be handled on a strictly confidential basis. 
Write to Mr. T. S. Woerz (Section R-B-1) 


Small Aircraft Engine Dept. 


GENERAL @@ ELECTRIC 


1000 Western Avenue West Lynn, Mass 


EMPLOYMENT PROBLEM? 


When you are in need of specialized men for specialized jobs, contact 
them through an employment ad in this publication. 


AVIATION WEEK pp. o. Box 12, New York 36, N. Y. 














Liaison Engineer 


FOR 


Microwave Systems 


Opportunit 


Ele 


GENERAL @® ELECTRIC 


French Road, t 








TECHNICAL LIBRARIANS 


Reference and cataloging positions are now avail- 
able on the staff of a progressive technical library 
system serving a targe aircraft corporation Col 
lege graduates with chemistry or physics majors, or 
with Library Science degrees, or both, are wanted 
for several openings Abstracting. bibliography 
and reference-desk work with attractive salaries 
company benefits, and pleasant working conditions 
Send resume (including phone number) to 


Mr. Robert C. Sale 
Chief Librarian 
UNITED AIRCRAFT CORPORATION 
East Hartford 8, Conn 











Don't forget the 


BOX NUMBER 


When answering the classified advertise 
ments in this magazine don't forget to put 
the box number on your envelope. It’s our 
only means of identifying the advertisement 


you are answering. 
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FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 


Condind 
be 3 McGraw-Hill 
fice a You. 


ATLANTA, 3 
1321 Rhodes-Haverty Bldg 
WAlnut 5778 
R. POWELL 
BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
H. J. SWEGER 
CHICAGO, 11 
520 No. Michigan Ave. 


MOhawk 
W. HIGGENS 
J. BRENNAN 


CINCINNATI, 37 
1825 Yorktown Road 
Swifton Village, Apt. 2 
G. MILLER 
CLEVELAND, 15 
1510 Hanna Bldg. 
SUperior 1-7000 
W. SULLIVAN 
DALLAS, 2 
Adolphus Tower Blidg., 
Main & Akard Sts. 
Riverside 
D. BILLIAN 
DETROIT, 26 
856 Penobscot Bldg. 
WOocdward 2-1793 
W. STONE 
LOS ANGELES, 17 
1125 W. 6 St. 
MAdison 
C. F. McREYNOLDS 
D. BRENNAN 
NEW YORK, 36 
330 West 42 St. 
LOngacre 
S. HENRY 
D. COSTER 
R. LAWLESS 
R. HATHAWAY 
PHILADELPHIA, 3 
17th & Sansom St. 


Rittenhouse 
H. BOZARTH 
E. MINGLE 


ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 
W. HIGGENS 
SAN FRANCISCO, 4 
68 Post St. 


DOuglas 2-4600 
W. WOOLSTON 
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EMPLOYMENT OPPORTUNITIES 


Advantages that Count... 


RCA 
SIMULATION LABORATORY 
MANAGER 


LEADERSHIP RESPONSIBILITY— You'll direct and con 
and logue simulation analyses of aircraft and guided mis 
control and dynamics. Degree required 


COMPLETE FACILITIES—You'll be in charge of one of the 
largest analogue simulation facilities in the eastern U.S. \ 
equipment that is the latest in this field 


SUBURBAN LOCATION You'll appreciate working at 
RCA’s up-to-date air-conditioned engineering laboratory in 
Moorestown, N.J., suburban to Philadelphia, Pa., a delightful 
location for living, too. 


For confidential intervieu 


Call collect—Mr. D. D. Brown 
Moorestown, N.J.—BEimont 5-5000 


Or, send resume to: 


Mr. John R. Weld 

Manager, Specialized Employment, Dept. V-4L 
Radio Corporation of America 

Camden 2, NJ 


RADIO CORPORATION of AMERICA 


Defense Electronic Products 
® 


Engineers, Scientists, Designers 


Outstanding Opportunities Available 


The types of work on which you could be engaged include 


Missiles 


Solid State Physics Fine Particle Technology 


Applied Mechanics Microwaves & Antennas Surface Chemistry 


Geophysics 


Infra Red Systems Optics 


Underwater Ordnance Inertial Systems Mechanical Design 
Electronic Countermeasures Servomechanisms Airborne Early Warning 
Digital & Analog Computers Balloon Systems Radar Systems 
Instruments and Controls Industrial Automation Information Theory 


Upper Atmosphere Research 


Systems Analysis and Design 
Electronic Equipment design and Miniaturization 


ul M s 
y 


Engineers 
MI 

Physicists, Meteorologists, |! 
Chemists 


Junior, Associate, Senior : i 
} } D 


All inquiries will be treated in complete con- 
fidence. 

yon avited ¢ 
PETER BURGESS, D t ‘?P . 


MECHANICAL DIVISION 


or General Mills 


1632 Central Ave. N.E., Minneapolis 13, Minnesota 


Street & No 


City Stote 





EMPLOYMENT OPPORTUNITIES 


Jet Engine 


To implement Continental Aviation 
and Engineering Corporation's job— 
research and engineering aimed at 

producing the power plants of the future 
—a program of expansion is under 
way. The company has openings for 
qualified engineers interested in per- 





AVATION ond ENGINEERING | 
Corporation 


12700 KERCHEVAL AVENUE 
DETROIT 15, MICHIGAN 


| William C. Wold Associates 


WILL YOU REACH 
YOUR MAXIMUM POTENTIAL? 


No matter what your ability, you MUST HAVE the job opportunity and 
the BEST of TOOLS and FACILITIES to develop your talents to the fullest 


Investigate the Environment created at AC for its Advanced Development 
Programs on Missile Guidance and Aircraft Fire Control Systems. 


OUR ENVIRONMENTAL LABORATORY 
one a8 a © VIBRATION TESTING 
© COMPLEX WAVE ANALYSIS 
or ° LOW TEMPERATURE— ALTITUDE 
vith the top men © HIGH TEMPERATURE 
© RELIABILITY EVALUATION 
¢ INSTRUMENTATION 


1 } 
e most versatile laboratories 


of a Major 


Square feet plant 


we are in the pr CESS 
ent Expansion. 225,000 
n suburban Milwaukee 


ly engaged in the following types 


Mr. John F. Heffinger, Supervisor of Salaried Personnel 


THE ELECTRONICS DIVISION 


’ GENERAL MOTORS Corporation 


FLINT 2, MICH. MILWAUKEE 2. WHS. 





SEARCHLIGHT 
SECTION 


(Classified Advertising) 


BUSINESS EQUIPMENT 
USED OR RESALE 


OPPORTUNITIES 








another 
exclusive offering! 


24-Passenger Airline 


C-47's 


Available for Immediate Sale 
Delivery Early November 

In Foreign Scheduled 

Airline. Operation 

Price asking $110,000 
“F.A.F. Location” 

In excellent Condition 


For details contact: 





(Exclusive Sales Agents) 

551 Fifth Avenue, New York 17, N. Y. 
Telephone: MUrray Hill 7-2050 
Cable: BILLWOLD, N. Y. 








Consolidated 
PBY-5A 


Deal Directly 
with Owner 


A. J. Ming Hunter 6-7690 
> TRADE-AYER COMPANY 
Linden Airport, Linden, N. J 


DC-3S 
FOR SALE 


We are owners. 


LEEWARD AERONAUTICAL 
SALES, INC 


P.O. BOX 233, MIAMI 48, FLA 
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FOR SALE 


Three HS Sikorski ag ey with large 4 
ventory pa Stinson eld Aircraft P 
Box ] ‘ San ode Texas CApital 
New gy 47 see peony se ar 4 . V3 off list. 
Stin eld P gs Ss 
ietent Tene ( ~ tal 4-84 ” 


c- < Serthvep Trimotor Plane, excellent 
con »w time Se o trade Stinsor 
bie d Airc ft P. O. Box “s San Antonio 
lexa CApita 1-84 


F-51-D North American Fighter Planes, vl 
ted quar o time excellent conditi 
e ady t ue i t ade or ease stir on 


ox s San Antonio 





GRUMMAN MALLARD J-29 


Now being overhauled 
Will finish to specifications 





1946 BEECHCRAFT D18-S 


Clean & ready to go—$34,750 


WILLIAM C. WOLD ASSOCIATES 


Dept. AW-551 Fifth Ave., N.Y. 17, N.Y. 
Telephone: MUrray Hill 7-2050—Cable: Billwold 
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Lambert Field 
St. Lovis, Mo 
’ inc. PErshing 1-1710 


has factory fresh, dated 


_DEICER BOOTS 


lodestar Beech 








F 51-D 
North American Fighter Planes, 
limited quantity 
Sell, trade or lease 
STINSON FIELD AIRCRAFT 
P. O. Box 1738 San Antonio, Texas 
CApital 4-8434 





SINGLE—MULTI-ENGINE AIRCRAFT 
OWNERS—CHIEF PILOTS—MECHANICS 


ML NINESSTOLTIAN 
~wrmotive, imc. 


HAS FACILITIES FOR YOUR AIRCRAFT NEEDS: 


‘* AIRCRAFT ’’ 


ENGINEERING REPAIRS MODIFICATIONS 
MAINTENANCE OVERHAULS CONSULTATIONS 


“RADIO - RADAR - AUTO PILOTS - INSTRUMENTS ” 


SALES—SERVICE—INSTALLATIONS 
COLLINS FLITETRONICS NARCO ARC KOLLSMAN 
BENDIX DARE LEAR RCA PIONEER 


“‘APPROVED REPAIR STATION” 


AIRCRAFT—ENGINES—INSTRUMENTS 
RADIO—RADAR—DME 
INSPECTIONS—100 - 1000 - 2000 - 4000 - 8000 HR 


MINNESOTA AIRMOTIVE, INC. 


Wold Chamberlain Field * MINNEAPOLIS, MINN. * Phone: PArkway 9-8388 
WHERE ALL WORK CARRIES AN ‘UNCONDITIONAL GUARANTEE’ "’ 








SUPER WIDGEON | | FOUR OUTSTANDING TWINS 


McKinnon Conversion SUPER 18 
2—G44As Zero SOH and conversion 790 Hours Total Time. Low Time Engines. Lt 
270 or 295 H.P. Lycoming engines Metal Auto Pilot instrumentatior includes Gyrosy 
wings and flaps Deluxe interior and ex Compass and Bendix NA System with RM. 

Completely Equipped and Ready For Service 
terior to customer specifications 
MODEL D-185S 
GRUMMAN GO so tay cn OT oan 
plete Radio. Formerly Owned by Major Oil Com 
2 of the best G21A‘s in the country . . pany 
SOH. A&E Metal wings . Pivth in 
terior COMMANDER 520 
1—G21A unlicensed but ferryable 1421 Hours Total Time. One “O” Time Rmfd 
Engine. Three Bladed Propellers. Latest Improve 


WELSCH AVIATION CO ments. Completing Equivalent to 1000 Hours tr 
60 E. 42nd St NEW YORK 17. N. Y spection. Excellent Value 
MUrrayhill 7-5884 APACHE 
Super Custom. Only 120 Hours Total Time Dual 








HELICOPTER 
Hiller—Model UH-12B, Very low air- 
frame and engine time. 

Perfect Condition. 


EAST COAST AVIATION CORPORATION 
Bedford Airport Lexington 73, Mass. 


Generators and Vacuum Auxiliary Tanks New 








Six Months Ago 


EXECUTIVE TWIN BEECH You will enjoy doing business with Atlantic! 
Late Super 18 Call or Write 
Unusual buy late model, tow time: completely 
J t lot nd each coupler n 
extras; boeutifed inside and cut: kept "y top chase ATLANTIC AVIATION CORPORATION 
ee ee Teterboro Airport Teterboro, N. J 
ATLANTIC AVIATION SERVICE, INC Ph ATlas 8-1740 viata 

Wilmington, Del EAST 8-661! — — = 








SPARKPLUGS WANTED 


Surplus or used aircraft svastgtone poate erement 
prices paid for K 8. oR 5/3, 5/4, 5 
Dak R-2i4; R.N. 5/3 59082, 61382 638" 


Ss 
RADIO & ELECTRONICS SURPLUS 
14000 Brush St Detroit 3, Mich 








| PROFESSIONAL SERVICES 








KIRBY AND COPE ASSOCIATES 
HUMAN FACTORS 
tilization of me 
to suit man’s 


TOSS- aD} 
engineering with biology, medicine and 
psychology 





C-46's Immediate Delivery 


Three available for immediate sale. .. . We stock, overhaul, and install 


L t "2 eR iti »b eee 
eos —— condition PRATT & WHITNEY WRIGHT 


AAXICO R1830 R1820 


P.O. Box 875 Miami 48, Florida 75. ~92, —94 —202, —56, —72 





——- R985 R1340 R2000 








5 Ramble wood Road Balt hare 12, Md 
Tel. ID 


3-3609 or PE 2-8 








ANYTHING within reason that is wanted in 
the field served by Aviation Week, can be 
quickly located through bringing it to the 
attention of thousands of men whose inter- 


est is assured because this is the business | 


paper they read 
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Deal Directly and our most popular DC3 engine 
with Owner BEECH 

° R1830 - SUPER ~ 92 
ry sO and 463 TWIN BONANZA 


a woe ENGINE WORKS 


Lambert Field Inc. St. Lovis, Mo 








lide keep your weather eye out for 


ADF- 12, & ide- 
| Weather Eye 
3 : smaller Flight RADAR 
TRADE-AYER COMPANY 


linden Airport linden, N. J custom fitted to your plane 
HUnter 6-7690 P. O. Box, Bridgeton, Mo 
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LAST CHANCE! E 


WORLD'S FOREMOST =| TWO HELICOPTER TRAINING 
L oO D E % T A R * r Effective March 1, 1957 CAA will require a 
: D 4 minimum of 50 hours flight instruction for 
SERVICE CENTER am 5 = — pilots to qualify for 
: FOR LEASE Plan for the future! Apply now for helicopter 
flight instruction at the world’s oldest heli 
copter flight school. You can qualify now with 


20 hours of flight instruction. G.l. Approved 


Inspection PEEL f 
Non G.l heli ter trainingc als vailabl 
Maintenance | Interiors ONE CARGO wget lle in lactam 
Instrumentation Engine Change ONE PASSENGER Write, wire or phone TODAY for details 
Modification | Exteriors nag soggy gee NEW ENGLAND HELICOPTER SERVICE, Inc. 
| 


Adv. Div P.O x N.Y 
Overhaul State Airport, Hillsgrove 








Radio 








SPECIAL SERVICES G 


LEA pea apr to Chicago? Let us help you 
me get set juickly in beautiful Westerr it 
urbs convenient to shore and midway ome 
: nge i Don Marst t Gu 


AIRCRAFT ae DIVISION all 


j price rang 


Builders as the ited adenine 
Standard Airline Radio Office Ferny svelte. » Cayton. o.. 
21-Passenger interior ture, air cond ‘light, hone 
7 TO 10 DAYS’ Complete Anti-icing, De-icing WP: (cack I . saggy redler yg 
INSTALLATION -ssions vening stenos P rvice Dz 
Bendix -R ADAR = | TRANS-INTERNATIONAL gvelledle, Vour Private § 
RCA. AIRLINES, INC. Toda 


C-Band 























CORRECT RADOMES for X or C BAND P. ©. Box 233, Miami 48, Flo. dows 
Only R/W has the reinforced double-shell ing g 
dielectric radome recommended for X-Band 4 
“hig “A iat n chaae nd high oaane PBY 5A S Choic 
tr strength with no compromixze or loss RENDER h SERVICE 99 gvora 
’ x stricti ne ef 6 ee ~ gt ee and 8 
i loosx¢ owest installation cost 

radon an scanner, for 
d adjusting necessary for 7 
tuning. Quick access to in SALE OR LEASE The service you render to Sp 
the aviation industry de- we 


R Recently overhauled and rewired 
emme a erner Modified for 2 crew, 15 Passengers, Cargo Doors serves the widest possible choice 
te " gvora: 



































— hee ae al Airline Radio and Instrumentation bli ; h Ty 
. ° ‘ e men an ( 
St. Louis Florida Toledo TIMMINS AVIATION pubichy among ¢ 
Lambert Field Pompano Beach Express Airport LIMITED who direct, control and 
Lodestar DC3 Beech } : guide the industry in all LO 
Specialists in Conversion Maintenance Overhaul i Montreal Airport, Montreal its phases 
». 
For Sale FOR LEASE " , 
Through this new “Special 
- GRUMMAN GOOSE AERO COMMANDER 560 A ug Bs . 
Medel | 6-21 \ Seine Samo Avot. New engines, Prose. Coftine Radic, Aute-Pitet, De- Services section you can 
of spare parts valued at $8,000, including two Pratt All Weather Aircraft : k d 
La ye de es. aso b p. engines. Total price air- Short or Long Term Lease easily afford to make an u 
CIVIL AIR TRANSPORT coe ny eeeets. Aviation Week = Cc 
Taipei, Formosa Cable CLAULT | 20 N. Michigan A . Ay ‘ keep contact with these Thi 
° ss r 
ae a men — your potential cus- bang th 
popular 
ALACRA || tomers. savin 
big pict 
100 HR. INSPECTIONS — a 
: COMPLETE OVERHAUL LODESTAR for informationwrite: Mode 
— / ROCHESTER AIRPORT Make yc 
Pa Ay Inc. PHONE GENESEE 8-730! ® ROCHESTER Il, N.Y. is 
: : Classified Advertising Division ee 





— ae, “Take a Heading for Reading” McGraw-Hill Publishing Company 
for the BEST MAINTENANCE ¢ OVERHAUL © MODIFICATION « INSTALLATION 


READING AVIATION SERVICE, INC. 
Municipal Airport Phone 3-5255 Reading, Pennsylvania 


FRIER DSHIP 
TO WASHINGTON — BALTIMORE lee" 
0 min. to Wash. a 20 min. to Balto, | . | 
Complete facilities — no waiting 
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330 West 42 St., New York 36, N. Y. 


Contact us for 

car, limo, & 
hotel reservations. € 
PAN-MARYLAND 


*. AIRWAYS, INC. 
©” Friendship Airport, Md 


CAA certified 
repair station 






















1956 AVIATIC 


SEARCHLIGHT SECTION 





Executive Aircraft now on display at 


Remmert-Werner of Florida, Inc. 


at Pompano Beach airport 


Grumman Goose — EXECUTIVE, overhauled now available 


Grumman Goose ee High Utility overhauled, now available 





Deluxe DC3 Now Ready 


Today's fastest and quietest DC3. Luxurious lounge 
type interior, with extra large cabin and picture win- 
dows. Retractable tail wheel, new lightweight land- 
ing gear cover doors, flush loops, many other extras 
Choice of Collins or Bendix executive radio. New ship 
gvorantee, with complete disassembly and overhaul, 
and 800 hour guarantee on your choice of engines 


Special DC3 


Comfortable fourteen place interior, with big windows, 
choice of Bendix or Collins executive radio. New ship 
guarantee, with complete disassembly and overhaul, 
and 800 hour guarantee on your choice of engines 





A new one each month 


@ now in various stages of disassembly, overhaul, and conversion 
LOW TIME C47s at our four conversion centers (St. Louis, Toledo, McBride, Pompano). 
@ can be completed with many of your own specifications 


send us a list of your wishes, and we'll give you a price. 


Custom 18 Now Available 


This proven all-weather business airplane was taken in trade by 
us on a larger plane, completely overhauled, converted to our 
popular Custom 18 design, and fitted with modern radio and 
equipment Roomy cockpit, enlorged cabin, adjustable chairs, 
big picture windows, snack bar, beautiful interior New ship 
gverantee, NTSO engines 


Modernize your own Model 18 


Make your own travels pleasant and relaxing with portions or 
all of this modern, practical modification and renovation. Com- 
bine it with your next big inspection, ond in less than you 
might think, you'll have the satisfaction of a new ship, at a 
fraction of the cost. 


Phone Ft Lauderdale—JAckson 3-2950 
or Pompano Beach—3-2492 or 9175 


Other types executive aircraft also available 


Inc. of Inc. of 


Inc. of 
Remmert-Werner x __5 noniDA 
Lambert Field Express Airport Pompono Beoch 
Sal Overhaul Ins ion Rodi 
ims Goessndone Lodestar DC 3 Beech golinenaees me med 
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The Real Reward is Here 


for the Production Design Engineer 


There are challenge and satisfaction for you at Rohr. For recognition, and permanency through long-range commer- 
you follow your design from planning to plant to loading cial and military projects 

platform. And in sunny Chula Vista, on the Bay nine miles south 
of San Diego, you and your family will find a new way of 


Here, engaged primarily in the tremendous field of 
living in a wonderful year ‘round climate. 


power packages, you translate theory into production 

If you are an experienced production design engineer, 
write ROHR right now. Please enclose resume and we 
will reply at once. J. L. Hobel, Industrial Relations Man- 
ager, Rohr Aircraft Corporation, Chula Vista, California 
At Rohr you can be sure of full personal advantages, Dept. 34. 


design with full regard for function, materials and service- 
ability. Work in this area encompasses all the engineering 
factors involved in the design of the complete aircraft itself. 


WORLD’S LARGEST PRODUCER OF 7 : “A READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


iia tame ise ttelm CHULA VISTA, CALIFORNIA 


PLANTS ALSO IN RIVERSIDE, CALIFORNIA; WINDER, GEORGIA; AUBURN, WASHINGTON 
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CLASSIFIED ADVERTISING 
Business Mor “Water squeezers” energy 
absorption devices are just part of the 
varieg zineering and develop 
ment picture at All American. You find 
too a wide range of other projects, in 
cluding the famous Hydro-Lift landing 
gear, tow-target reels and air-sea rescue 
devices, in-flight remanning and refuel 
ing systems and literally dozens of 
others — stimulating and challenging 
programs for Aero and Mechanical 
Engineers. 

What's in it for you? A really out- 
standing opportunity to develop with a 
young, dynamic organization, anxious 
to help you put your own ideas to work, 
and able to provide a fertile ground for 
your career growth. 

Drop a line today, in confidence, of 
course, to Ray Janney, Chief Engineer 


F. J. Eberte 
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fviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine's editorial columns. 
iddress letters to the Editor. Aviation 
Week. 330 W. 42 St.. New York 36. 
N. Y. Try to keep letters under 500 
words and give a genuine identi fica- 
tion. We will not anonymous 
letters, but names of writers will be 
withheld on request. 
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Ropert E. ‘TRimsBt 
1708 W St., S. 1 
Washington 20, D. C 


AVIATION WEEK, December 3, 1956 
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BENDIX Products Division has long specialized 
in FUEL METERING, ENGINE CONTROL SYSTEMS and 


LANDING GEAR, 


SERVING ALMOST ALL American airframe and en- 
gine manufacturers, Bendix can bring much of 
the COMBINED KNOW-HOW OF THE INDUSTRY to the 


benefit of any one project. 


This ady inced type fuel meterin unit Was deve loped by Bendix 
to melude special features for the 10,000-pound thrust class 


Pratt & Whitney J-57 turbojet he engine which puts the 
power behind the super performance of the iD Skyray. 


A. early as 1945, Bendix brought out a jet engine control which auto- 


metered fuel during engine acceleration and deceleration 


matically 

» as to avoid over-temperature, COM pressor stall and “flame out of 
Since then. these features have become a “must” on all jet engine con- 
trols. allowing the pilot to slam the throttle wide open without d invert 


of ruining the engine. or slam it shut without risk of “flame out 

Bendix fuel metering is used today on nearly all American air- 
liners. and on a great majority of military aircraft. This includes injec- 
tion ty pe carburetors and direct fuel injection, as well as fuel metering 
and comple te engine control svstems for jets 

These and other achievements are solid evidence that the aircraft 


industry can continue, as in the past, to look to Bendix for creative 


engineering and quality manufacturing 


Float and injection type carburetors Direct injection fuel svstem 
Fuel metering and engine control systems for jets and turboprop engines 


Brakes, wheels and shock absorbing struts for all types of airplanes. 


BENDIX sors’: SOUTH BEND 0s. ~Qlemolje~ Vo 


AVIATION CORPORATION 


Export Soles: Bendix International Division, 205 E. 42nd St.. New York 17, N. Y 
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New CESS) 


The swift, handsome, easy-to-fly Cessna 310 
carries five people to important business 
meetings... safely, comfortably, economically. 
Twin Continental 
240 horsepower each . . 


power packages develop 
. provide more power 
with less drag . . . give cruising speeds over 205 
mph and top speed of over 220 mph. The “310” 
climbs fully loaded at 380 feet per minute on 


only one engine. It has a service ceiling of 


22,000 feet and a range of 1,000 miles. 
Strong, lightweight aluminum mill products 
from Reynolds are used extensively by the 


310... 
Makes All Business Local 


are made with 
REYNOLDS GS ALUMINUM 


SEY MOLDS meters COMMMT 


Cessna Aircraft Company, Wichita, Kansas. 

Whenever aviation advances, Reynolds 
Aluminum advances with it. And, Reynolds 
goes beyond meeting material specifications. 
Reynolds technical services contribute to cus- 
tomers’ design and engineering staffs—make 
Reynolds a part of many important industries 
rather than just a supplier. 

For details on how Reynolds can serve you 
and for a complete index of Reynolds technical 
handbooks and films—write to Reynolds Metals 
Company, P.O. Box 1800-TJ, Louisville 1, Ky. 


See ‘CIRCUS BOY", Reynolds new dramatic series, Sundays on NBC-TV 


REYNOLDS 





ALUMINUM 








